
Screen your dreams for our competition Double your money 






You’ve a deadline to meet, H 
the right CP/M Software pack- 
age is needed, the right decision has to 
be made; which format, which product, 
when can it be delivered, at what price? 

You need good advice, and just as 
important, you need to talk to some¬ 
one who has a large enough range to be 
able to offer honest advice. Someone 
who can then deliver on time, someone 
whose catalogue is fast becoming the 
byword of the software industry. 


So don’t expose your¬ 
self, talk to Software Limited. 
Choice, advice and delivery all aimed at 
meeting your deadline. 

Software Limited... 

Because there’s more to 
choose from, we’re the 
only choice to make. 

01-833 1173/6 

Software Limited 

No. 2 Alice Owen Technology Centre 
251 Goswell Road, London EC1 

CP/M is a trademark of Digital Research 


n 

Software 

Limited 


Attractive quantity & dealer discounts available 







Everything you ever 
wanted in micros but didn't 
know who to ask 



The 80/20 Solution 

Eighty per cent of our customer 
needs are satisfied by matching 
requirements to packaged 
programs and machines. 

Business Systems Group 

offers a comprehensive range of 
packages for both the 
Sophisticated User and New User. 

Office Systems Group covers 
wordprocessing and record 
management needs, with single 
and multi-workstation systems. 



Personal Systems Group 

helps managers and professionals 
with Micro Aided Management 
tools including: financial planning, 
modelling, linear programming, 
PERT and personal productivity 
aids. 

Special Systems Group 

supplies packages to suit 
particular professions and 
industries including agencies, 
printers, manufacturers, 4 

distibutors, dentists etc. 

The Systems Groups Install 
complete solutions, arrange 
training and hand hold you 
through to comfortable operation 
of your system. 


Request for: 

33 Quotation 
I Response to tender 
I] Course booking 
I Training information 
33 General information 


N 

The 20/80 Solution 

Twenty per cent of our customers 
needs are satisfied by tailored 
design, programming, 
engineering and project 
^ management. 

Digitus has a five-year record of 
fulfilling small and large 
microcomputing projects, e.g. 

Technical Projects to take data 
from (1) solar heating panels (2) 
weighing machines and (3) oil 
tankers. 

Administrative Projects to 

organise (1) 2000 bottles of urine 
per week (2)£I million of barley 
receipts and (3) 6000 graduate 
applicants for 27 sites. 




Multi-Machine Projects for 

(1) the complete computerisation 
of a City commodity broker and 

(2) a flight information system in 
an International Airport to drive 
300 information receivers, staff 
monitors, passenger displays and 
flapperboards. 

The Project Groups take turnkey 
responsibility and use as many 
standard software and hardware 
components as requirement and 
technical constraints allow. 


The 100% Solution 

Everyone needs some education 
and training in micros. Digitus 
modular training programme 
provides for executives, 
managers, technicians, computer 
and office personnel. 

Introductory Courses 

IC/1 Introduction to Microcomputers 

I C/2 Business Systems 

IC/3 Information Management 

IC/4 Management Aids 

Skills Training 

ST/5 Fundamentals of BASIC 

ST/6 Improve your BASIC 

ST/7 Wordprocessing with WordStar 

ST/8 DataStar/SuperSort/MailMerge 

ST/18 Spreadsheeting with SuperCalc 

ST/19 dBase II 

ST/17 Introducing Systems Design 
Computer Professionals Courses 

CPC/9 Hardware for Software People 
CPC/10 Operating Systems and Languages 
CPC/11 Communications S Networks 
CPC/12 Applications Designs Products 
CPC/13 Systems Program Generators 
CPC/20 UNIX 
CPC/21 Programming in C 


putlng Management Ser 


CMS/14 Micro Technology S Strategy 
CMS/15 Local Area Networks 
CMS/16 Micro DataBase Managers 



and advice on microcomputers. 
Course fees: 1C and ST courses £95 
per day; CPC and CMS £125 per day 
+ VAT, Including luncheon and 
detailed course notes. You save 
£10 per day by booking more than 
one day's training at one time, 
or you can book five days for the 
price of four. __—- 

sSSjj* , 
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A BEGINNER'S GUIDE 
TO PROGRAM CONVERSION 

Details of graphics and sound on the TRS-80, 
Video-Genie and Apple II. 


EXPANDINGATOMBASIC 204 

How Atom owners can enhancethe 
programming capability of their micros. 


TEACH YOURSELF 
ASSEMBLER 

Mnemonics made meaningful: this is the 

firstarticleinourdefinitive 

teach-yourself-assemblercourse. 


RAINBIRD'S REVENGE 176 

Real lifeexperience telling howtocompete with 
thebig boys in selling software. 


MICROANIMATION 186 

COMPETITION 

Animation on micros is an art form in its infancy. 
Ou r competition is designed to drawoutthe 
creative genius in you. 


GETITINONE 200 

Give your program cassettes a spoken index. 


SOFTSELL 216 

Is knowing your stuff the secret of success in 
selling software? Here's the evidence. 


ABOOMING BUSINESS 224 

Howthe home computer marketfared 
in 1983. 


BRICKLIN'S VISION 229 

A record-breaking software author's view of the 
state of the art and future developments. 


MUSIC MICRO PLEASE 234 

More details on howto make your BBC 
computer produce high quality sound. 


ACLOSEENCOUNTER 
OFTHE ATARI KIND 

Agame to test your memory for patterns of 
colourandsound. 


XEROX 16/8 48 

A machine with two processors that can 
perform tasks simultaneously._ 

WHICH SPREADSHEET? 59 

TK! SOLVER 

Aspreadsheetwith extra facilities, TK! Solver is 
only the second product in five years from the 
inventors ofVisiCalc.Will it prove a similar 
success?_ 

HOMEWORD 68 

This package brings cheap, easy-to-use word 
processing intothe home. 

BULLET 72 

Exclusive reporton a microthat can be tailored 
to your price and design. 


GAMES DESIGNERS 96 

Find out if these prog rams can help you turn out 
yourowngreatgames._ 

SHARP MZ-700 104 

Sharp hasfinallyhittheformulaforthe home— 
its new micro has lots of languages. _ 

GAVILAN 1(58 

Preview of this pricey 16-bit portable with liquid 
crystal display and disk._ 

EVERYMAN 251 

An innovative British database which allows 
several different but interrelated sets of 
information to be processed together. 


Xerox 16/8 

Photography by John Mason 
Page 48 
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Gavilan ABooming Business 

Photography by Crispin Thomas Illustration by Nick Davies 

Page 168 Page224 


Sharp MZ-700 

Photography by Crispin Thomas 
Page 104 


NEWSPRINT 13 

HighlightsfromComdexinLasVegas. . .anew 
machinefromSinclair?. . .ITVmicro—adamp 
squib. . .up-to-datenewsfromGuyKewney. 


COMPUTER ANSWERS 

Let's getto grips with your problems. 


BIBLIOFILE 

'An eminently adult volume'— The Joy of 
Computers is underscrutiny this month. 


NEWCOMERS START HERE 91 

Ourbeginners'guidetohelpyou fathom the 
jargon. 


NUMBERSCOUNT 

Thismonth: KaprekarNumbers. 


LEISURE LINES 

Ingenious puzzle to try your problem- 
solving skills. 


COMPUTERTOWN 
UK! NEWS 

Open the doorto the world of micros at your 
local ComputerTown. 


BANKS'STATEMENT 118 

The effect of IBM on the personal computer 
scene could wipe out all the competition. 


TJ'S WORKSHOP 

Goodies galore: tipsforyour micro. 


SUBSCRIPTIONS 

Unashamed appeal foryourcash. 


MICRO CHESS 220 

Latest state-of-play in the 3rd World 
Microcomputer Chess Championships. 


NETWORK NEWS 261 

Webringyouthelowdownon modem 
standardsand bulletin boards. 


PROGRAMS 300 

Selected offeringsforthe Sirius, Spectrum, 

Oric, BBC, Newbrain, Dragon, Atari, MZ80-A 
and PET. 


BACKISSUES 334 

Find out whatyou've missed and order it now. 
SCREENPLAY 377 

Crush, Crumble and Chomp! on the Atari gains 
our reviewer's attention along with games for 
theSpectrum,Oric,and Dragon. 


DIRECTACCESS 385 

IncludesPackages,Transaction File,ACC News, 
Benchmarksand Diary Data. 


YANKEE DOODLES 393 

Stateside news of IBM compatibility for Apple 
and Tandy users plus rumours of Unixtype 
operating systemsfrom Commodore and Texas 
Instruments. 


COMMUNICATIONS 398 

PCWreadershavetheirsayon BBCvRML 
micros,sexist editorial andtheElectron user 
group. 


ADVERTISERS'INDEX 399 

Find your way through the ads with this 
alphabetical listofall advertisers. 


SUBSET 211 

Useful routines contributed bytheassembler 
prog rammers among you. 


CHIPCHAT 400 

Acornsto India and a battle royal between IBM 
and ACT arejusttwo itemsof gossipthis month. 












































FROM 


£1495 


monitor £195 extra 


WITH WORDSTAR 

The Industry’s most successful word \~CFQQ5 
processing package with mailmerge. \ 

AND PRINTER 


APRICOT 


TEC FP 1500-25 Daisy Wheel Printer 
25 CPs fully Wordstar compatible A 
with optional Sheetfeeder and jJ/k 
Tractor. 


G04thWITH 
Ol COMPUTERS! 


THE APRICOT 
STARTUP 



Southampton House, 192-206 York Road, London SW113SA 

TELEX: 8954575CTCLDN 

4PCW 





EPSON RX-80 ft, 100 characters per 
second, dot addressable graphics, 
condensed and double width 
printing. Fx-80 160 characters per 
second, proportional spacing, 
quick forms tear off, and many other 
features. rs^a^rrSQ 


SIRIUS 


TAKE ADVANTAGE 
OF OUR 

cor^er^jnic 


Any performance or technical question answered 
without obligation. 


sfc User training for you and your staff, 
* Easily arranged credit terms. 


Call us for an appointment, 
sales/mail order, or simply 
drop in! s 

* Sophisticated technical and service qj 228 220 
























WH.Smith Computer Sl 
T he biggest range 
on the High Street. 


A W. H. Smith Computer Shop is the first 
place to go when you’re thinking of buying a 
computer. 

Located on High Streets all over the country 
(see list opposite) they offer a comprehensive 
range of computers,peripherals and software. 

And,not only are our staff fully trained to 


answer all your questions, but we’ve used our 
experience to build a range of Computer System 
Packages,each one offering a complete system 
at a special low price. 

So whatever it is you’re looking for, you can 
be sure to fmd it at one of our W. H. Smith 
Computer Shops. 





SOFTWARE 

W. H. Smith Computer Shops carry 
a massive range of more than 400 leisure, 
educational and business software titles, 
available on cassette,disk and cartridge. 

Acorn BBC 

Word Processing Software 


VIEW.£59.80 

WORDWISE.£46.00 

WORDSWORTH.£19.50 


^■HIBOOKSI^^H 

There are over 200 titles covering 
everything that the computer novice 
and enthusiast will need to know 
about computing in general and 
specific machines. 

accessories 

Listed below are just a few from our 
wide range. 

Monitor Stands 

Joysticks 

Printer Ribbons 

Continuous Stationery 

Disk Boxes 

Cassette Storage Cases 

Leads and Cables 

Speech Synthesisers 

Floppy Disks 

Blank C15 Cassette Packs 

BBC Buggy.£189.00 


COMPUTERS 


Sinclair ZX 81 Starter Pack 
(includes 16K RAM) £45.00 

Sinclair Spectrum 16K.£99.95 

Sinclair Spectrum 48K.£129.95 

Oric-148K.£139.95 

Commodore 64 £199.00 

Acom Electron.£199.00 

BBC Micro‘B’ £399.00 

BBC Micro ‘B’ with disk 

interface.£469.00 

Apple lie starter pack £999.00 

PRINTERS 

Sinclair ZX..£39.95 

Alphacom 32 (Thermal).£59.95 

MCP 40 (4 Colour).£129.95 

Commodore MPS 801.£230.00 

Shinwa CP80.£299.00 

Epson RX 80 F/T.£359.00 

Juki 6100 (Daisywheel).£450.00 

H CASSETTE RECORDERS m 

W. H. Smith CCR700 Computer 

Compatible Recorder.£24.95 

Commodore C2N.£44.95 

W. H. Smith CPD8300 Computer 
Compatible Data Recorder.£39.95 


MHI DISK DRIVES 

Apple (without Controller).£280.00 


Apple (with Controller).£395.00 

Hitachi 3" (for BBC).£229.00 

Commodore 64.£229.00 


Cumana CS100 (for BBC) £250.00 

monitors 

Sanyo SM12N (Monochrome).. £125.00 


Apple He Monitor 

Monochrome.£169.95 

Kaga Vision 1.£275.00 

Sanyo SCM14N.£295.00 

ITT Monitor/Receiver.£299.00 















































I COMPUTER SYSTEM PACKAGESI 



COMMODORE^** 


Commodore 64 
Word Processing Pack 

Commodore 64 Computer 
MPS 801 Printer 
1541 Disk Drive 

EASYSCRIPT Word Processing pack 
Commodore Games Diskette 
500 sheets of fanfold paper. 

Package Offer Price £640 
Saving on our normal price £123 

With the Juki 6100 Printer replacing 
IEEE Interface and MPS 801 Printer. 
Package Offer Price £899 
Saving on our normal price £149 


Apple Executive 
Home Computer Pack 

Apple lie Computer 
Disk Drive with Controller 
Epson RX80 F/T Printer 
Printer Interface and Cables 
500 sheets of fanfold paper 
Home Solutions Box. 

Package offer price £1,299 
Saving on our normal price £172 

With the Juki 6100 Printer replacing the 
Epson RX80 F/T Printer. 

Package Offer Price £1,399 
Saving on our normal price £163 


Apple Professional 
Word Processing Pack 

Apple He Computer 
Disk Drive with Controller 
Epson RX80 F/T Printer 
Printer Interface and cables 
80 character/line card 
APPLEWRITER Software Pack 
APPLEWRITER Software Trainer 
500 sheets of fanfold paper 
Home Solutions Box. 

Package Offer Price £1,649 
Saving on our normal price £246 

With the Juki 6100 Printer replacing the 
Epson RX80 F/T Printer. 

Package Offer Price £1,749 
Saving on our normal price £237 


Apple Professional 
Home Computer Pack 

Apple lie Computer 
Disk Drive with Controller 
Home Solution Box. 
Package Offer Price £999 


Commodore 64 Disk Drive Pack 

1541 Disk Drive 

EASYSCRIPT Word Processing 
package. Commodore Games diskette. 

Package Offer Price £229 
Saving on our normal price £105 

BBC 


BBC Disk Drive System 

BBC Micro ‘B’ Computer with disk interface Cumana CS100 Disk Drive. 

Package Offer Price £699 Saving on our normal price £42 



BBC Word Processing Package 

BBC Micro ‘B’ Computer with disk 
interface 

Cumana CS100 Disk Drive. 

Juki 6100 Daisywheel Printer 
VIEW ROM Word processing chip 
500 sheets of fanfold paper. 

Package offer price £1,175 
Saving on our normal price £75 


BBC Monitor/Disk/Printer System 

BBC Micro ‘B’ Computer with disk 
interface 

Cumana CS100 Disk Drive 
Shinwa CP80 Printer 
Sanyo SCM14N Monitor 
500 sheets of fanfold paper 

Package Offer Price £1,225 
Saving on our normal price £110 


Birmingham Bradford (Broadway) Bristol Cambridge (Lion Yard) Cardiff Edinburgh Exeter Glasgow 
Hull Leeds Leicester Liverpool London: Brent Cross, Croydon, Ealing Broadway, Hammersmith, Heathrow Airport, 
Holbom Circus,Kensington High Street, Kingston-upon-Thames,Sloane Square, Wood Green 
Manchester Newcastle Northampton Nottingham (Listergate) Plymouth Reading Sheffield Southampton 

WHSMITH (^Computer Shops 

IKS 53 Prices correct at l 'm e of going to press. Subject to availability. Normal package prices refer to prices of individual product purchases. 
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Discount Diskettes 

at HERTZ COMPUTERS 


/ 

5w4" DISKETTES 

price pea a 

OX OF 10 DISKETTES EXCLUDING V 

, VT 


\ 



NASHUA 

WABASH 

DATALIFE 

DENNISON 

DVSAN 



S. Side/S. Den 

15.50 

16.90 



2125 



S. Side/D. Den 

16.50 

19.50 

20.50 


23.75 



D. Side/D- Den 

19.25 

i 20.50 

26.00 

27.50 

30.75 



S. Side/Q. Den(96tpi) 

24.50 

25.00 

27.00 

28.95 

32.00 



D. Side/O. Den(96tpi> 

25.75 

31.50 

35.00 

36.50 

3850 



Reversible 


— 

— 

31.50 

' — 



8” DISKETTES 








S. Side/S. Den 

20.50 

18.75 

24.25 

25.50 

27.50 



S. Side/D. Den 

21-45 

23.00 

26.25 

27.50 

33.50 


v_ 

D. Side/D. Den 

23.25 

27.50 

35.50 

37.50 

39.00 i 

_ X 


: CUMANA 5k" Disk Drives 

Cased and guaranteed fat one year, fully comp, 
SINGLE UNITS exe. V.A.T. 

* CS100-40 Track S/S 100K 175.00 

* CS200-80 Track S/S 200K 240.00 

* CS4QO-80 Track D/S 400K 320.00 

All drives include: 2 drive connecting cable , di 


ible with BBC. 

TWIN UNITS 
» CD200-2X40 Trai 

* CD400-2X80 Trat 

* CD800-2X80 Tra. 
k formatter & DFS user 


r CARRIAGE Please add 15% V.A; 

Diskettes (p&p per box) 
k. Disk Drives (p&p per drive) 


HERTZ COMPUTERS 


472 ST. ALBANS ROAD, U 


ID, HERTS. WD2 5QU TEL: (0923) 35687 


LOCKABLE DISK PROTECTION 



5.'M35 14.50 


M85 17.75 


; S/S 200K 335.00 
: S/S 400K 470.00 

t D/S BOOK 590.00 


POWER SUPPLY UNIT 



^andl'uU 



Urn MMii/xn 

nyi^ci m i 

★ IT’S POWERFUL (16 bit) 

★ IT’S PORTABLE (9kg) 

★ IT’S PC COMPATIBLE 

★ 7" INTEGRAL SCREEN 

★ 256K RAM, TWIN 5V4" 

320K DISKETTE DRIVES 

★ Includes ALADIN DATA BASE, MS-DOS, BASIC and ASSEMBLER 


Call in . . . just 2 minutes from Oxford .Circus or phone . - 01-580 5522 


di 


OXFORD STREET 


S-E COMPUTING LIMITED 


TOTTENHAM 
COURT ROAD 



LONDON BUSINESS CENTRE 
(2nd FLOOR), 77-79 WELLS STREET 
LONDON W1P3RE 
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Educational Software 


BBC Micro 
ZX Spectrum 
unexpanded VIC 
Electron 
ZX81 
Apple 
p ET 

Commodore 64 

All software for the T 
above computers. 

MICRO MATHS 24 program revision or self-tuition course to 0-Level. 
£24.50 (except ZX81 £14.50). 

BRAINTEASERS (BBC, Electron) Books of programs to puzzle and amuse 
people bored with arcade games £5.95. 

PICTURE PUZZLES (BBC & Electron only). Early learning gun 
'using educational tests. 3-D graphics £6.50. 

' ANIMATED ARITHMETIC Teaches using moving colour pictures (not 
words) Ages 3-8. £6.50 (disc £7.50). 

MASTER MATHS (Apple, PET and CBM 64). 50 program O-Level course 
or teacher's aid, amazing graphics. 

". . . the programming standard is high. The programs are robust ..." 

TIMES EDUCATIONAL SUPPLEMENT 
Immediate dispatch of Micro Maths and Master Maths. Phone or send 
orders or requests for free catalogue (180 programs) to: 



LCL 

26 Avondale Ave. 
Staines, Middx. 
Tel:0784 58771 


GENEROUSTRADE 


<{Xo^ 


USED 

MICROCOMPUTER 

SYSTEMS 

Second user microcomputer 
systems 

8 + 16 Bit micros 
available from 
stock 

Dot matrix and daisy wheel 
printers 

Wide range of software 

INTERLEX 

Imperial House 

Lower Teddington Road, Kingston 
Surrey KT1 4EP 

Telephone: 01-943 0968 


Feel like you're marooned? 


The micro world has several islands that are 
good to live on for a while. The 8-bit CP/M 
island is well-established and comfortable, 
but plenty of people are now realising that 
the 16-bit islands called CP/M-86 and 
MS-DOS offer greater prospects. But 
moving from 8- to 16-bit can be hazardous 
—■ and which 16-bit destination do you 
choose? 


For the software developer or serious 
programmer, Pro Pascal and Pro Fortran are 
passports for these three islands. Programs 
can be transported smoothly from one to 
the other, and in each environment the 
acknowledged efficiency of the compilers 
ensures that programs make optimum use of 
the facilities available. 


The 16-bit Pro Pascal and Pro Fortran compilers run on 8086/88-based micros with 86K physical 
RAM and CP/M-86 or MS-DOS, and each cost £320 + VAT. The 8-bit Pro Pascal and Pro Fortran 
compilers run on Z80-based micros with at least 56K physical RAM and CP/M, and each cost 
£220 + VAT. 


tospero 


LANGUAGES FOR MICROCOMPUTERS 

Prospero Software Ltd. 37 Gwendolen Avenue London SW15 6EP Tel: 01-785 6848 
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Guy Kewney reports on the most recent micro innovations at Comdex in 
Las Vegas, the fate ofthelTV micro and Sinclair's new machine 


Live from 
Las Vegas... 

Comdex has becomethe 
biggest computershowin 
the world. It started outfive 
yearsagoasa place for 
people who build small 
systems to meet people who 
would liketosellthem.lt is 
still that, despitethefactthat 
the'small'systems on show 
thisyearincludedsmall IBM 
and DEC mainframes. And it 
hasto be said thatthe shows 
which the establishment 
knows, like the Hanover Fair, 
Systems in Munich and 
Scicob in Paris still attract the 
big names. Butthis is mere 
ignorance. Comdex has only 
been really big fortwo years, 
andthepowerofthebig retail 
chains has still not dawned 
on many established 
computercompanies. So 
theystill don't come. 

Earlierthisyear,atthe 
National Computing 
Conference in Anaheim, the 
placewasthickwith British 
and overseas journalists. 

There was barely anything 
of note to report—and what 
there was had been 
announced a couple of 
weekspreviously.Thatis, it 
had appeared at Comdex 
Spring. 

Herein Las Vegas, where I 
am writing this report in a 
SunsetStrip hotel, thereare 
nea rly 100,000 delegates 
from all over America, 
looking atthemarketfor 
business micros. 

The only journalists from 
Britain,apart from myself, 
areTomForenskifrom 
Computing, and the local 
Financial Times 
correspondent, Louise 


Kehoe. Our own Robin 
Webster, who lives in 
America, is here too. 

The rest haven't heard of it, 
ordon'trealiseit's 
important. And the result is, 
sadly, that British industry is 
missing the most important 
chance it can get, each year, 
to sellto America. 

They haven't read about it, 
and haven't had the curiosity 
to investigate for 
themselves. 

There are British firms 
here. There isa very big 
Apricotstandfrom ACT. 
Thereisa big stand with Rair 
on it, another big stand with 
Microfocuson it,and after 
that, a few small-time 
adventurous sou Is who have 
joined a coordinated booth. 

They include people like 
Pegasus, Southdata, Xitan, 
and Intelligence UK. Each 
hassetupableaklittletentin 
the British ghetto. And I'm 
surethattheresultwill be 
betterforthem than sitting at 
home, but still, it's hardly an 
overwhelming presence. 

And by comparison with 
themajordisplays,with lush 
carpet, upstairs hospitality 
suites, multi-stereo 
surround sound, five-foot 
monitorsand live demos, 
mounted by American 
exhibitors, these brave 
exportersdolooka little bit 
small-time. 

The same goesforthe 
big-mouthed Europeans. 

WhereisHolland 
Automation, whose 
executives explainedto me, 
so kindly, why it wasthatthey 
were right, and IBM was 
wrong? 

Where is Nixdorf? Where is 
ICL? What isSinclair doing? 
Do Ferranti and GEC have no 
dream of ever exporting 
computer systems? The 
answer: the promotions 
executives of too ma ny of 
these companies workfor 
bosseswhocuttheirteeth at 
the NCCand Hanover. And 
thebossesaren'tgoingto 
'start getting involved with 
every little American trade 
showthathappenstogeta 
mention in PCW ,you know.' 



Akira Miyazawa, MD of NEC Business Systems (Europe), 
presented the APCs to two of the winners of the 
PCW/NEC competition inourOctober 1983issue. 

The third winner, Fergus O’Rourke from Cork in Eire 
will be receiving his machine from a local dealer. 

Mechanical engineering graduate Tony Nobbs 
(secondleft), 24, has been an accommodation services 
planner for British Telecom for the last two years. Tony 
has been interested in microcomputing for several 
years: 

'I've no idea yet what I'll do with theAPCbut obviously 
I'll have to find something more advanced than playing 
really neat games of space in vaders.' 

Richard Jackman (first left), 36, is an arable farmer 
from Mart ley near Worcester. HehasaNascom which he 
uses for price lists and fertiliser analysis and for games. 

He will be putting the farm's accounts on theAPC and 
hopes to do some accounting for other small businesses 
such as pubsand hotels in the area. 

The competition involved listing 12 features of theAPC 
in order of importance in contributing to business 
efficiency. Both winners said they drew up their lists in 
lessthan halfan hour which is considerably less time 
than it took the judges! 


Acorn acts 

An important precedent in 
the fight against computer 
software piracy was 
established on 16December 
in an out-of-court settlement 
of an action by Acorn 
Computers against 
Computing Publications. 

Computing Publications 
agreed to pay £65,000 
damages, plus costs, to 
Acorn Computersin respect 
of an article in the January 
issue ofPCW which was 
considered to incite readers 
to duplicate computer 
programs. The article 


detailed a system for 
unlocking a built-in software 
protection device designed 
byAcornsoft to prevent 
copying. 

Earlier in December Acorn 
was granted a High Court 
injunction requiring all 
copies of the January 1984 
issue ofPC\N to be 
withdrawn from sale; this 
has now been lifted. 

The agreed damages, to 
meet Acorn's expenses in 
developing a new locking 
device was accompanied by 
a joint commitment by the 
companiestothe 
eradication of software 
piracy. 
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SILICON VALLEY 


We make sure 


No risk offer: 


We are prepared to exchange 

this system within 3 months 

if your requirements arc 

) not 

met as specified at the 

time 

of sale. 




Carry it home!! 


for you 


IT WORKS 

apricot 


★ 16 BIT CPU. 8086 (8087 optional) 

★ 256 K RAM (expands to 768K) 

★ Two 315K microfloppy drives 

★ 80 x 25 screen. 800 x 400 graphics 

★ Revolutionary keyboard with 

• 96 Keys • 8 Function keys 

• 6 Programmable touch sensitive 

• 2 line x 40 char. LCD microscreen 

★ MSDOS 2.0 ★ CP/M-86 ★ Concurrent CP/M-86 

★ Utilities ★ ASYNC COMMS 

With Supercalc + Superplanner FREE! 

Ideal for every application! Call for demonstration! 



Apricot and Sirius look alike harddisks in 5,10,15 or 20 Mbyte 


SOFTWARE FOR APRICOT AND SIRIUS 

ACCOUNTS 

WORD-PROCESSING 

DATABASE 

SPREADSHEETS 

PULSAR 

SUPERWRITER 

DBASE II 

SUPERCALC 1,2 or3 

EXACT 

WORDSTAR 

FRIDAY 

MICRO MODELLER 

SAGE 

GRAFFCOM 

SUPERFILE 

MARS 

PEACHTREE 

WORDCRAFT 

TOMORROWS OFFICE 

MULTI PLAN 

FINANCIAL DIRECTOR 

PEACHTEXT 

SILICON OFFICE 

LOTUS 123 

BOS 

SPELLBINDER 

DMS/DELTA 

(AVAILABLE SOON) 


=/icr 
sinus i 



★ Local Area Networking 

★ Micromail-the electronic post 

• 1.2K£2,195 

• 2.4K £2,695 

• 10 Mbyte (Winchester) £3,995 
Lease per week 
1.2K-E11.84 
2.4K-£14.50 

10 Mbyte (Winchester)-£21.50 


For these products 

•We are established main dealers 
#We give the best support 
•We give the advice 
•We supply the software 
• We do on site maintenance 
b° x And we are always in stock!! 

Silicon Valley has on site Chartered 
Accountants, management consultants 
specialist, computer engineers to discuss 
and recommend solutions. We offer full 
training and maintenance -TRY US OUT 


The Permanent Computer Show 


London 

Suite 104/5 
16 Baldwins Gardens 
London EC1N7RJ 


Manchester 

12 Lever Street 

Piccadilly 

Manchester 


Tel: 01-242 2803 Tel: 061-2281686 



































N«E»W»S»P*R-M^f 


Natural 

language 

Thearrival of a'natural 
language'optionfor 
Microrim's R: Base database 
could make data storage 
systems usable by casual 
operators. 

The product is needed. It is 
easyforanexpertdriverto 
parkacar: impossiblefora 
beginner. 

Similarly,a beginnerfinds 
it practically impossibleto 
formulatequestionsfora 
database. 

The information isall in 
there, and only two or three, 
simplequerieswillsetthe 
program to work, digging out 
the name or list of numbers 
orsummary of expenses that 
you want. 

Butifthe information is 
stored under'title'and you 
askfor'names'thenyou will 
getnowherefora longtime. 

What Microrim'sClio aims 
to do, isto learn (by asking 
the userquestions) what the 
enquirer has in mind. It uses 
'expert systems'techniques 
todothis. 

'Clioenablestheuserto 
querythedatabasein his 
own language, ratherthan in 
"computerese",'said Wayne 
Erickson, who is president of 
Microrim. 

Thewaythecompany 
publicitysheetputit: 'Clio 
allowstheusertobuilda 
dictionary of synonyms for 
wordsoroperations 
associated with a database.' 

Thisdictionary building 
processis invoked whenever 
the userqueriesthe database 
with a word orseries of 
words not already in the 
database vocabulary. 

Clio'then respondswitha 
series of questionsto the 
user,to definethe unfamiliar 
terms. Throughthis 
conversation,'the statement 
continues,'newwords are 
builtintothedatabase 
vocabulary.' 

Clio also has the ability to 
search through the database 
to retrieve records based on 
adjectives, or other 
qualifiers. 

'WhereClio becomes even 


more valuable,' Erickson 
claims,'is when the user 
wantsto define a word which 
isnot related to something in 
the database. It allows the 
userto define words which 
aretheresultof 
computation.' 

An examplequoted by 
Erickson: if you askfor profit 
fora particular period, and 
prof its are not actually 
entered intothedata base. 

'The userwould define 
profitas "sales minus 
expenses" where both sales 
and expenses are listed in 
separate parts of the 
database, to come up with 
the answers.' 

Nextstepfrom Microrim is 
nothing if not ambitious: 
afteradding graphics, 
Erickson wants to see Clio 
become 'the user's interface 
tothe computer.' 

Whatusersofthefuture 
needtogetthem involved in 
computers is a system which 
hasenoughsenseto work 
out what it is meantto do 
ahead of time. 

Thereare many parts to 
this, but a vital one is the 
ability to see that the 
command D and the 
command Delete might be 
thesame,whilethe 
command Dl might be either 
'directory'or'display'. 

Current systems which will 
acceptsingle letter 
commandswill reject 
two-lettercommands 
starting with thesame letter 
as unknown. 

And it is quite clear that 
Gary Kildallof Digital 
Research hasneverquite 
grasped how many enemies 
hisbureaucraticoperating 
system, CP/M, has made. 

IwillalwaysthinkofCP/M 
as the sort of clerk who 
makesyoufill outtheform in 
triplicate, without carbon, 
andonlywhenyou have 
finished pointsoutthatthe 
date is wrong on top of the 
firstpage.Andthenhewon't 
letyou rub it out, but makes 
youfilloutthewholeform 
again. 

Cliocostsunder$200.The 
R: Base it reads costs $495. 

Detailsfrom Micro rim on 
(206)453 6017in Bellevue, 
Washington(niceand handy 
forMicrosoft). 



The new 161b IBM-compatible Commuter introduced 


by Visual at Comdex^ 


Popular 

portables 

Portable computers, a 
novelty two years ago, are 
now attracting serious 
research and development 
money, producing the 
16-line, 80-column liquid 
crystal screen. 

Everybody at Comdex 
seemed to have one. They 
ranged from nearly 
complete prototypes to 
nearly available systems. 

The surprising thing was 
that some people with these 
ultra low-power screens 
didn't have them fitted to 
low-power computers. 

Visual Computer's 
Commuter, for example, 
looks very like the Gavilan 
(see the preview Benchtest 
in this issue) which is a 
battery-powered portable. 

But the Commuter turned 
out to have standard dual 
IBM-standard disk drives, 
and needed a proper mains 
power supply. This seemed 
a bit strange: with power 
available from the mains, 
there are compact flat 
screens which give much 
better visibility and much 
more detail than liquid 
crystal technology. 


Both Gavilan and Sharp 
had caught on to the low 
power benefits of the big 
screen, and both had 
upgraded their eight-line 
displays to 16-line size. 

Gavilan's is by far the 
more sophisticated and 
exciting design, apart from 
its'mouse' pointing pad. 

First of all, it has an 
'integrated software 
environment' which means 
that programs run hand in 
hand with each other, as on 
the Lisa. 

The machine includes a 
single Sony 3-5|n 
micro-diskette, is battery 
powered, and the $4000 
price includes three 
applications modules — test 
editor, spreadsheet, and 
comms. 

The original Gavilan is 
now a cut-down version, at 
a reduced $3000 price, 
without the software, 
without the built-in modem 
and without Basic and 
Pascal. 

Both machines do 
acknowledge the need for a 
bigger display (something 
none of its rivals will stoop 
to) by having a video output 
for a monochrome monitor, 
giving a full computer page. 
And both include MS-DOS 
as the operating system. 
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The Teleram range of 16-line LCD micros: the T-5000 8-bit 


machine costs $2500 and uses the Zilog ZBOL and CP/M-80. 


The Chameleon micro, weighing 281b, is marketed by 


Seequa as a low-cost IBM running 8-bit CP/M software. 




~~~ 


The STM portable personal computer weighs less than 171b 

and includes 256k of RAM (expandable to 5 12k). 


In June, when first 
demonstration units 
appeared, they were 'don't 
touch' machines: at 
Comdex, the Gavilans were 
freely available for 
finger-poking. 

And software from 
outside vendors is 
available: WordStar, 
SuperCalc 2, PFS (personal 
filing system) Report, PFS 
FileandAcculinkare 
available now, and 
EasyWriter, Multiplan, 
SuperWriter, SuperComm, 
SuperPlanner, SuperTool 
and Business Manager are 
planned for the summer. 

Weight of the Gavilan is 
nine pounds: an optional 
printer can be carried 
together or separately. And 
first production models are 
expected any day now. 

The Sharp isthe same 
model that appeared at the 
London PCWShow (Sept 
'83), and it uses bubble 
electronics, rather than 
diskettes, as its extension 
storage. 

But though bubbles do 
give more storage, they 
can't be plugged into the 
computer the way disks can, 
so for a lot of potential users 
the lower price of the Sharp 
will be seen as a true 
measure of its quality. 

The big LCD also 
appeared on a machine 
which looks so much like the 
Pied Piper that at first sight it 
looked like STM Electronics 
had copied the thing. It turns 
out that it is the Pied Piper's 
big brother, with MS-DOS, 
an IBM compatible disk, but 
a much faster 80186 
processor inside than the 
IBM's 8088. 

This machine (like so 
many American computers, 
like so few UK computers) 
includes a direct-connect 
phone interface — an 
auto-dial, auto-answer 
modem, which can switch 
from slow 300 baud to faster 
1200 baud standards. 

Cost of the STM is $3000, 
and a desk-top version at 
$2500 will also be released 
whenthefinal design 
becomesavailable in April. 

The last of the 16-line LCD 
machines was shown by 
Teleram, which had another 


bubble-based machine, the 
T-5000, at $2500. 

Unlike the other 
portables, this one is an 
8-bitdesign, using the 
Zilog Z80L and CP/M-80. 


What makes the Teleram 
special is the fact that it can 
be used as a keyboard for 
the T-3500 desk-top 
computer, with lots of 
ordinary CP/M disk-based 


features (such as the ability 
to format Osborne single¬ 
density diskettes, or IBM 
CP/M-86 format diskettes) 
and software. 

Another portable which 
attracted attention last year, 
the Corona, is now turning 
up for test with an 
interesting new feature — 
no carrying handle. This, 
given its impressive weight, 
was no bad thing. It may be 
more compact than an 
ordinary multi-unit dest-top 
computer, but not much 
smaller. 

Texas Instruments also 
weighed in (ho! ho!) with a 
331b colour Professional 
portable. It is entirely 
compatible with the 
ordinary Professional, and 
costs an extra £500 in this 
country. 

Somewhat easier to carry 
(281b), the Chameleon from 
Seequa, launched a year 
ago, is now distributed 
through some 300 US 
outlets as a low-cost IBM 
with a difference — it can 
run 8-bit CP/M software, too. 

Like the DEC Rainbow, the 
Chameleon has a Zilog Z80 
chip inside it, as well as a 
16-bit 8088. 

The base price of the 
Seequa range is $2000, 
which is pretty competitive, 
except for the fact that it 
buys a single-disk, 
no-screen, box. Software 
available is mainly Perfect 
Software's range, plus 
the Condor database 
manager. 

Price details were not 
available on the new hard 
disk system, just launched 
at Comdex, but Seequa 
promises to be 'aggressive'. 

However, the US press 
appears not to have been 
totally smitten with the 
design, since it varies fairly 
radically from the IBM PC 
design, and compatibility is 
not its main feature. 

Teleram is in New York on 
(914) 694 9270. Gavilan is on 
the US West Coast on (408) 
379 8000 — but is about to 
announce 11 UK 
distributors. Chameleon is 
on (301) 672 3600. Visual is 
on (617) 480 0000. STM is in 
Menlo Park, on (415) 326 
6226. 
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t#* 5 low cost 
high performance 

.EX 


Telex is the most cost effective general purpose 
medium of business communication ever invented. 

In the past, mostly larger companies and exporters 
have used the telex network, because the cost has 
been high and the limitations considerable. 

Telex 2000 has changed all that. Nearly all CP/M™ 
microcomputers will also operate as telex machines if 
supplied with Telex 2000 software and a Telex 2000 
interface (approved by British Telecom) for connection 
to the telex network. 

CP/M IS A TRADE MARK OF DIGITAL RESEARCH INC. 


Telex 2000 offers single-station or multi-station 
operation at a cost between £1 600 and £1 900, 
depending on options. The telex operator is much 
more productive, suffers less frustration, and enjoys 
significantly greater job satisfaction. 

Your micro-computer can carry on sending telexes all 
night, if necessary, without human attendance. Anyone 
can learn to use it with less than an hour’s instruction. 
Your micro's speed, accuracy, and versatility will, with 
Telex 2000, give you much more efficient 
communication at dramatically lower cost. 


For the full story, write, ring, or telex your request for the Telex 2000 brochure. 


TELEX 



34 Capelands 

New Ash Green, Kent DA3 8LG 
Telephone 0474 872558 
Telex 966582 

Do it NOWf 


Write: Telex 2000 Limited, Please send the TELEX 2000 brochure 

FREEPOST, Dartford marked for the personal attention of: 

DA3 7BR. 

No Stamp Required. Name:. 


Ring: 0474 872558 

Telex: 966582 


Company: 
Address: . 


Postcode: 


If you are in a position to act as a Telex 2000 Limited Dealer, 



please tick the box. We shall be pleased to send you full 



information by return of post. 
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Not many people use Atari computers for business, 
and Comdex was definitely a business show. So, I 
stopped short at the sight of an Atari on the Trak 
minicomputers stand. 

Trak was selling an add-on diskette which (it said) 
had enough processing power to do lots of things that 
ordinary Atari diskette drives cannot do 

What struck me, however, was less disk-based, the 
thing has a deluxe version that includes a parallel 
interface, 'so you can plug your favourite parallel 
printer directly into the back of your disk drive — you 
do not need to buy an expensive interface module from 
Atari, a saving of at least $200!' 

Trak is in Illinois on (312) 968 1716. 


Window on 
the world 

It hasfinally dawned on 
computerand software 
designers that Apple wasn't 
justtying pretty ribbons on 
Lisa when those windows 


were built in. They work. And 
everybody is now rushing to 
dothesamething. 

At Comdex the windows 
wereall there,and 
everybody was in agreement 
that itwas The Right Thing 
To Do'. 

Wherethe offerings 
differed, however, was on 


whatyou would see through 
the windows. 

Asusual,theworldis 
divided into two. There are 
those who say that people 
wantto runtheirexisting 
programs underwindows— 
and to run more than one 
program inthesame 
machine,youneeda 
sophisticated supervisor. 

Andontheotherside, 
thereare those who say that 
this isn't enough. They say 
thatseveral large,complex 
programs will get in each 
other's way, and that you 
must, rather, re-writethe 
programs in such a way that 
theyfittogetherwell. 

Digital Research's 
ConcurrentCP/M and 
Quarterdeck's DesQarethe 
two main'run it as it is' 
programs. Visi On,and MS 
Windows are the main 
protagonists of the'slice 
themupsmailer'approach. 

MS Windows, however, 
doesproposetoallowthe 
optionof running existing 
applications, but Microsoft 
peoplestressthatthiswill be 
lessthanoptimum. 

There were others, 
glimpsed in passing, 
showing only enough to 
make it clearthat they were 
working on thesame lines, 
andthatnobody hasto make 
theirmindsupyet. 

Thiscolumnisnotthe 
placetoattemptthe absurd 
prankof a serious 
comparison: letsomebody 
else make afool of himself 
trying tocompare.the 
relative weights of fire and 
air. 

WhatcanbesaidisthatMS 
Windows does not exist. 
When asked why so many 
peoplehadjoinedin 
announcing'support'for MS 
Windows,butiBMhadnot, 
Bill Gates, Microsoft's 
chairman of the company, 
cheerfully retorted: 

'. . . becauselBMdoesn't 
pre-announceproducts. But 
wecan. We won t have it until 
theendof April,and if IBM is 
going to announce support 
for windows, IBM would not 
announce it until then. 

Itseemsthateven 
ConcurrentCP/M, although 
thecompanywasableto 
demonstrate software 


running in all four windows, 
is notyet entirely foolproof. 
Theevidence isthe release of 
a new version of WordStar, 
the best-known text 
processing program, in a 
versionforConcurrentCP/M. 

Quarterdeck, like Digital 
Research with Concurrent 
CP/M, reckonsthatthe users 
ofDesQwillnotwantto run 
only one program at a time, 
and thatwhilethere may be 
an'active'window, and other 
'hidden'windows, the active 
window is notthe only one 
wheresomethingis 
happening. 

MS Windows, however, 
firmlyaimstohaveno 
concurrency. Yet. 

Interestingly, MS 
Windows has onething 
goingfor it which couldn't 
have been easily foreseen. It 
is a'standard' 
microcomputer product 
which ordinary computer 
companies I ike Honeywell 
can adopt (Honeywell 
demonstrated MS Windows 
at Comdex) without 
swallowing their pride. They 
do not have to follow IBM, 
which hasn'tannounced 
'windows'. Andthey do not 
have to use CP/M, which they 
alldenouncedasasilly 
microcomputerthing inthe 
days beforethere were many 
micros. 

Visi On, since it requires 
Visicorpto re-knitthe 
applications, is restricted in 
the number of programs it 
has. Nottheoretically (the 
company says) butsimply in 
termsofwhat programs they 
havesofargotaround to 
re-knitting. 

Theaverage UKcomputer 
userislikelyto meet 
windowsfirstinanApple 
Lisa tutorial session, and 
starting in December, in a 
version of Concurrent CP/M 
suppliedforthe ACT Apricot 
(free withthe machine). 

All the restwill come when 
they are ready. 

That, I'm afraid, will be 
some time afterthey are 
officially announced by 
distributors in thiscountry. 

Thegoodnewsthereis 
that Visicorp has held a press 
conferencethrough its UK 
distributor, Rapid Recall. 
Even better. I've seen the 
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OUT NOW! 811 IDEAS 
FOR YOUR COMPUTER 


In the Inmac catalogue of ideas 
for your computer check to see 
what is in the latest issue for you: 

Cables, cables and more cables! 
How to order custom-built cables. 
When to use screened cables. How to 
choose the right EIA RS-232 extension 
cables for your VDU’s and how to 
connect your Apple, Commodore, or 
other micros to Qume, Diablo, NEC 
printers. Compatible cables for 
connecting new peripherals to your 
DEC, Data General, Hewlett Packard, 
IBM, Osborne and Tandy 
computers. 

Lifetime Floppies Read about Inmac 
Plus — the floppy 
with a lifetime 
guarantee! 

Choose from 
our range 
of 100% 
error-free < 
disk 

cartridges, 
flag-free 

disk packs. 


each with a 3-year replacement 
guarantee. 

New Ideas! Dozens of exciting 
new products — many never seen in 
Europe before now — and lots of 
helpful hints on getting more from 
your computer department. 

Service and Quality — a promise 
you can rely on! We promise a next 
day delivery service of our products, a 
30-day risk-FREE trial, and a 12-month 
trouble-free quality replacement 
guarantee. 

Send today for your FREE cata¬ 
logue with no obligation to purchase 
— but be warned: you will want to 
buy once you have 
read the Inmac 
catalogue 
ideas book! 



r «££&*-***' 


IT Y ?^755VOl7402^5°- 


092 & 5 - 


Send this coupon 
to Dept. 615, Inmac (UK) Limited, 
Davy Road, Astmoor, 

Runcorn, Cheshire WA71PZ. 

Name 

Company 


*2* 09285-67551 
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Internal 
&stand 

ALONE 


5PR][riTEPi 32 K 
Buffer adaptor 

£249+vat 


DEALER/OEM ENOUIfllES WELCOME 


MICROLINE 80 for SPECTRUM Microline 80, Interface and Cable for 

your SPECTRUM with SCREEN DUMP Software. 500 Sheets of Listing Paper. 


BROTHER HR15 
DAISYWHEEL 

• Diablo code compatib 

• 3K Buffer 

• 2 colour printing 

• Super & Sub Script 

• Auto underline 

• Proportional spacing 




HERMES 612 

SWISS QUALITY MATRIX PRINTER 

Word processing & data printing up to 400 
cps EPSON COMPATIBILITY E1850+VAT 


NOW AVAILABLE 

HERMES 615 

Colour 

£2400+VAT 


CUMANA 


SLIM-LINE DISKDRIVES 

Prices include Cable, Format Diskette, Power Supply 

CS100 40 track S/S - £199+VAT 
CD400S 40/80 track S/S - 
£4 75+VAT 

CD800S 40/80 track D/S- 

E599+VAT 

DFS-E85+VAT 

CUMANA FLOPPY DISK MANUAL 
(POST FREE)-£9.00 NO VAT 


ACT APRICOT with a juicy 1.44 MBytes!* 

A superb personal computer that’s easy to — 
use and is fully integrated with powerful 
software which is simple and friendly - 
REQUIRING NOSPECIALSKILLSTO USE 
IT EFFECTIVELY. 

»■ Powerful 16 BIT multi processor 

J Memory - 256 Kbytes standard, 
expandable to 768 Kbytes 

• Portable - with built in 2 UNE LCD 
MICROSCREEN 

• NEW JACKET-PROTECTED 3.5" 

liskettes __ 

• Detachable keyboard with Calculator/ Complete package 

CalendaiVCIock sjng | e djsk _ £1690 includes High Ri 

® Superb Software 1000 existinQ , ... r ,.... , , ... . _ u 

packages will runonApricot •*'" disk-£1890 includes High Res monitor 

• Mass storage option available 1984 - 2 x 3.5" SONY DOUBLE SIDED MICRO FLOPPIES 1.44 Mbytes. 


MICROLINE LOW COST PRINTERS 

• UP to 25% faster thru-put than nearest rival. 

• Near letter quality (92/93/84). 

• Ideal printer for business systems. 

• High Res Graphics(92/93/84) 

Microline 80 80 cps £226-Fnt 

Microline 82A 120 cps £329+»>t 

Microline 83A 120 cps £529+»it 

(M82A & M83A serial & parallel interfaces 
are standard) 

Microline 84 200 cps £825+»lt 

Microline 92 160 cps £469+n1 

Microline 93 160 cps £675+nt 

High speed serial interfaces available 




icro ■ Always call for the best possible price I Access/Visa 

0 PI 0 T0 I (PCWl ) 6 The Birchwoodsjilehurst, Reading, RG3 5UH Tel: 0734 25226 


EPSON MATRIX PRINTERS 


EPSON RX80T 100 cps £279+VAT 
EPSON RX80F/T 100 cps £319+VAT 
EPSON FX80 160 cps £438+VAT 
EPSON MX100 100 cps £475+VAT 

EPSON FX100 160 cps £569+VAT 


WhichPRINTERI 
I What COMPUTE 


MicroGeneral the specialists for Printer Selectj 

Contact us for our expert advice on all your Interfacing problems 

It’s not just a question of plug in and lets go. There are now over 200 different connector 
situations. How do you know that yourcomputer will accept the printer of yourchoice? We at MicroGeneral 
do not sell boxes off the shelf. As computer engineers we help you to choose and install the right printerforyour computer. 
The advice is free and it could save you some embarrassing mistakes - Buy from us for peace of mind. _ 


TRADE or PRIVATE CUSTOMERS take advantage of our 

INTERFACING CONSULTANCY ^ 


INTERFACES & CABLES AVAILABLE FOR: 


VIC 20 
PET 

SPECTRUM 
ATARI 
BBC 
APPLE 
NEW BRAIN 
ORIC 


DRAGON 
COMMODORE 64 
TANDY 
SHARP 
OSBORNE 
SIRIUS 
SAGE 
and more! 


BUFFERS 


£65+ VAT 


20PCW 

































N»E«W-S*P-SN H*H 


thing workingon more than 
justthelBMPC. 

Unfortunately, the version 
onthe Wang Professional 
isn't ready (Dan Fylstra, boss 
of Visicorp, crashed it 
himselfduringademo!),and 
Ididn'tseeoneonthe 
Victor/Siriusatall. 

When I hearof a distributor 
for DesQ, I'll mention it. And 
asfor Microsoft, given the 
company'sterrible 
reputation as a supplier of 
boxes (a problem which 
executivestell me will be put 
right'Real Soon Now'), when 
I hearof MS Windows 
actually reaching dealers. I'll 
besurprised. 


Pointing 

devices 

In the wakeof the windows 
crept hundredsof mice. Also 
onshowwerevariantsof 
otherpointing devices— 
light pens, touch screens, 
graphicspads, handwriting 
detectorsandthelike. 

Themostoriginal mouse 
was a verb. 'To mouse' 
meanstostop using the 
PenceptPenpadasaninput 
device, and to use itto control 
a screen icon, instead. 

'Touch the pad with the 
point of the pen to select 
graphics,'saidthePencept 
demonstratortohis 
audience. 'Then putthe point 
overthe word, click it once, 
mouseovertothenew 
position...' 

As an editing tool this one 
isthe best. The movements 
ofthe pen are interpreted, 
notjustasgraphics 
squiggles, but as writing. 

So ifyou 'mouse' overto 
an incorrectly spelled word, 
(for instance, touch the 
'correct'markeron the pad, 
and then writethe new word 
on the sensitive pad), the 
computerwillpickupyour 
handwriting as ifyou had 
typed the word atthe 
keyboard. 

The d ra wback ofthe 
Penpad isthe$700 price— 
and that isthe'discount' 
priceaskedfora 
developmenttocl 'for 


softwa re vendors i nterested 
inmodifyingtheirexisting 
packagesto use the Penpad. 
or in writing new packages 
which take advantageofthe 
Penpad.' 

Included in this price is the 
technical documentation 
neededto prog ram the 
Penpad. And included also, 
free,isacopy ofthe 
Pencommand utility, with 
documentation. This does 
the very important, 
inconspicuous but 
technically very challenging, 
work of creating 'command 
areas'for any softwa re 
packageyou may be writing. 

Thecompany hasalready 
picked uponecustomer: 
Ocean Data Systems Inc 
(OSDI). This software group 
'will initially develop 
time-keeping and billing 
softwa re, targeted atthe 
legal market-place'and will 
alsodistributethisnew 
software'overa unique 
electronicdistribution 
service, reaching over 200 
speciality computer dealers, 
via OSDI's satellite 
communications network, 
which allows dealers to 
demonstratethe latest in 
softwaretotheircustomers, 
without having to stock or 
purchase demonstration 
disks.' 

ThisorderisforlOOO 
Penpad units. Pencept 
describes itself as'a supplier 
of artificial intelligence 
products that provides a 
more natural way for people 
to use computers'. The 
company is based in 
Waltham, Mass on (617) 893 
6390. 

Appleannounceda mouse 
forthe lie. Everybody got 
very excited aboutthis, but 
you needn'tthinkjust 
becauseyou havean Apple II, 
you can start running 
i nteg rated windows on your 
micro. 

Allthis mouse does is 
draw. It'sa nice-enough 
graphicsprogram, which lets 
you plot points,fill spaces, 
anddraftshapesjike 
LisaDrawdoes. It even gives 
you graphics control of 
words—newfontscan be 
pickedand printed in varying 
sizes. 

Releasedateofthis£150 


product (including graphics 
pad and mouse) issometime 
in February. 

AtouchscreenforthelBM 
micro vvasshown by 
MicroTouch Systems. 
'Learning times aregreatly 
reduced for novice users, 
while operating efficiency is 
increased for more 
experienced users,'says its 
publicity. 

I remainto be convinced. I 
notethatthewarm welcome 
given by the micro industry 
to Hewlett Packard's HP150 
has been taken universally as 
proof that users like 
touch-screens. Infact,the HP 
150 isthefi rst HP product to 
sell for rather lessthan the 
competition; normallythe 
company charges very 
considerably more. 

I suspectthis may have a 
lotto do with the warm 
response. And I have been 
watching ladies with long 
finger-nailstryingtomake 
thetouch-screen work, and 
watching people with greasy 
fingerstryingtocleanthe 
marks off... 

Following Microsoft,the 
Mouse Systems Corporation 
hasannounced that its 
Optical Mouse (which needs 
a special mirrorto run on) 
works with all Microsoft 
mouse-driven programs, 
and also with VisiOn. 
Apparently it also works with 
Lotus 1 -2-3, and WordStar 
too,andalllcansaytothat is: 
if itworksas'well'with 1-2-3 
asitdoeswith WordStar, 
thenldon'twantonewith my 
1-2-3. 

Mouse Systems is in Santa 
Clara on (408) 988-0211. 


Fast train to 

computer 

literacy 

'Expensive paper-weights' 
—apparently that isthe fate 
of around a third ofthe 
personal and business 
microcomputers bought 
'because most business 


application software is so 
poorly documented that it is 
too hardto learn to use.' 

This statistic was provided 
by a training company, 
Fastrain, which connects a 
tape recorderto a piece of 
software which 
demonstratesa program. 

Despite its obvious vested 
interestin believingthata 
third ofthecomputer market 
isopentotheirtraining 
product,designers Richard 
McMahon, Patricia 
McMahon and Gordon 
Gibson are probably onto a 
sourceofincome. 

Onetaleamong many: 
afriend, working on 
assignmenttoa large 
corporation, wasgiven an 
IBM personal computerfrom 
that corporation's bulk 
purchase of computers, 
togetherwiththeEasyWriter 
program, so that hisfiles 
could beaccepted by the 
company computers. 

I bel ieved there were five 
helpful and competent 
resources. IBM told him flatly 
that itwas not inthe least 
interested in helping a 
customer, and heshould goto 
his local dealer. The biggest 
London dealer I know first 
abused himforasking to 
speaktothe proprietor (a 
friendof mine) and then told 
himthatitdidn'tdoacourse 
on EasyWriter, but would 
happily take£90off him for a 
day'scourseon howto load 
and run software. The local 
Community Computer 
Centre said that it had 
finished a courseon the IBM, 
and, goodness, itdidn'tknow 
wbenitmightrunanother. 
The National Computer 
Centre'sstaff said it couldn't 
handle training on so simple 
asubjectaslearning howto 
load and run diskettes, and a 
local dealertold him that he 
did run courses, but notfor 
peoplewho bought direct. 

Histroubles,when I spent 
twenty minutes helping him 
myself, turned outto be: two 
outofthetenbrand-newIBM 
label diskettes werefaulty, 
andwouldnotformat,and 
his diagnostic diskette, 
suppl ied with the system, 
wasfaulty. 

No, IBM, I didn't phone up 
tocheckthisstory with you! 
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THE MEMOTECH COMPUTER MEMOTECH & NEWBRAIN SOFTWARE 


★ SUPERB KEYBOARD ★ 80 COLUMN OPTION 

★ 16 USER DEFINABLE FUNCTION KEYS 

★ INCREDIBLY FAST AT 4MHZ 

★ BUILT-IN ASSEMBLER/DISASSEMBLER 

★ 32 OR 64K USER RAM 

★ ALL COLOUR WITH INCREDIBLE SOUND 

★ INCLUDING FREE SOFTWARE 



PRICES (INC VAT) 500 32K £275 

PRICES (INC. VAT) MTX5 12 64K £315 

THE NEWBRAIN COMPUTER 

A - £225 + VAT,* NEWBRAIN A OR AD 
/Bam* ★ 80 COLUMN DISPLAY 

/ j * POWER SUPPLY UNIT 

★ CASSETTE LEAD 

* TV LEAD 

AD - £239TvAT - * INSTRUCTION BOOKLET 

★ FULLY GUARANTEED FOR 1 YEAR 

★ FREE LIMITED OFFER: 5 SELECTED PROGRAMS 
INCLUDING WORD PROCESSING. PHONE FOR DE¬ 
TAILS 

FULL CP/M SYSTEM NOW IN STOCK 
EPSON PRINTERS FROM £229 
MONITORS FROM £68 
A FULL RANGE OF PRINTERS AND MONITORS 
ESPECIALLY FOR THE NEWBRAIN AND MEMOTECH 
COMPUTERS NOW IN STOCK, £29.75 + VAT 
☆ TAPE RECORDER MODIFIED ESPECIALLY FOR THE 
NEWBRAIN MODEL A AND AD NOW IN STOCK 
£29.75 + VAT 

ACCESS & BARCLA YCARD 

CLOSED SATURDAYS 
EXPORT AND DEALER ENQUIRIES WELCOME 


★ Word Processor Propen 32(4) 
nowwith additionalfacilities 

★ Database 

★ Invoice and credit not programme 

★ Invoice and credit note review 

★ Sales Ledger 

★ Stock Control 

★ Customer Information File 

★ BankandCash balance 

★ Inventory 

★ Mailing List 

★ HomeExpenses 

★ Product Costing 

★ SalesAnalysis 

★ Inventory Analysis 

★ Business ratios, for Investment, Sales, 
Turnover etc 

★ Calculate for Costing, Bidding 
(with your mark-up) 

★ Mortgage repayments/property investment 

★ Address Book 

★ Business Ledger 

★ PurchaseLedger 

★ Product costing 

★ Garage bookings 

★ Hotel bookings (for 48 weeks) 

★ Pharmaceuticals labelling 

★ Appointments Diary 

★ Statements (Print out to customers) 

★ Pro Calc (Newbrain financial spreadsheet 

★ PAYE full working pgm 

★ Surgery booking system 


£33.50 

£19.50 

£39.00 

£22.50 

£34.50 

£29.50 

£32.00 

£29.00 

£29.50 

£29.00 

£25.00 

£27.75 

£27.50 

£33.50 

£33.50 

£29.50 

£21.50 

£25.00 

£29.50 

£38.75 

£27.50 

£32.50 

£35.75 

£38.75 

£25.00 

£39.00 

£34.50 

£38.50 

£39.75 


(include 90p P&P per program) 

Phone for your nearest dealer 

Send large S.A.E. 
for complete range of programs 
ELSTREE COMPUTER CENTRE 
ELSTREE AERODROME, ELSTREE, HERTS. 
Tel: (01) 953 9021/6921 


3 TIME-SAVERS 


CACHE 

MicroCache isa highly intelligent 
disk buffering system (cache) that 
dramatical ly boosts the 
performance of your 
microcomputer. It is totally 
transparent to the user, 
automatically monitoring your use 
of disks and quickly'learning' 
what to hold in RAM. In this way 
disk accesses a re very su bsta nt ia 11 y 
reduced, saving you time and 
reducing frustration. MicroCache 
is available for most CP/M and 
MSDOS machines including IBM, 
Sirius, Apricot, DEC, NEC etc. 


BUFFER 

Also included in MicroCache isa 
printer buffer. This enables 
printing to apparently occur 
immediately by 'printing to RAM'. 
Actua I output to the pri nter occu rs 
in background mode without 
delaying the user. The RAM used 
by the disk cache is dynamically 
shared with the printer buffer; 
whichever is causing you most 
delay automatical ly gets the most 
RAM. This isa much morecost¬ 
effectiveway of saving time than 
purchasing expensive add-on 
printer buffer boxes. 


RAM 

DISK 

Silicon Disk istheoriginal 'RAM- 
disk'. It provides you with an extra 
'disk' in RAM which isextremely 
fast and reliable. As with 

MicroCache, the Silicon Disk 

software will operate with any 
RAM that is su itable for your 
machine. 


MicroCache 

(including printer buffer) 
Demonstration copy 

Silicon Disk 


£1-25 

£195 


WARNING: ONCE YOU HAVE TRIED THESE PRODUCTS YOU WILL NOT BE HAPPY USING YOUR 
MACHINE WITHOUT THEM. 


26 DANBURY STREET 
LONDON N1 8JU 
ENGLAND 
TEL: 01-226 9092 
TELEX: 24263 TARDISG 



22PCW 



























N. 

C. W» Q. 

D . 



r 

it i it—i 


This sad tale, I'm sure, is 
unique: noothersystemever 
failsinthisway,andlBM has 
neversuppliedonelikeitto 
anyothercustomer.Justan 
unfortunatecoincidencethat 
itwasafriendofminewho 
happened to buy this rogue 
machine. 

Still, I find the concept of 
spending$500on Fastrain's 
system, plus$150on each 
training kitsubsequently 
bought, thesort of thing 
whichindividual userswill 
fightshyof.lsuspectthat 
Fastrain will haveto hope for 
interestfrom corporate 
central training 
departments. 

Detailson (617)5363003 
from Fastrain at Electronic 
Protectio n Devices, 54 Su n 
Street, Waltham, Ma 02254. 

|asa ] 

Sixth 

sense 

Yourplanistowritea 
program,in Pascal,orin'C' 
andyouaredreadingthefirst 
passthrough the compiler. 
There will be a million simple 
syntax errors, of the sort that 
any half-baked Basic 
interpreterwouldn'tletyou 
type. 

You mustimmediately get 
Entry System for 
Programmers, ES/P. 

It understandsthe syntax 
ofthelanguageyouare 
typing. Itwon't letyoutype in 
upper-case letters where the 
compilerisgoingtowant 
lower-case ones. It knows 
you meanttoclosethe 
quotesthatyou opened at 
the beginning of the line. 
Brackets,too. And of course, 
in Pascal,you weregoingto 
type a semicolon just there, 
weren'tyou?ltputsitin. 

Actually, it's a pretty neat 
text editor. It lets you edit five 
different windows, so you 
ca n kee p t h e to p of y o u r text 
onscreen,andwriteon a 
different page without 
constantlyflicking backand 
forwards. 

Price of the ES/P package 
from Bellesoft Inc in Bellevue 
(near Microsoft), 
Washington98004,tel: (206) 


8287282is$249.Foreach 
additional language,you pay 
$100 to $200. You get a demo, 
a keyboard template, and 
one languagefree with the 
initial package. Fortran, 
Pascal, Ada and PL/M are on 
theway'Real Soon Now', 
they say. 

Yes,IBMmicrosonly. 

[aaa 1 

IBM XT 
plug-in 

I supposetheonly surprise 
should bethatnobody else 
did itfirst: from Ann Arbor, 
Michigan, PCTechnologies 
has announced a plug-in 
system to tu rn the IB M XT 
intoa multi-usersystem. PC 
says it is'needed' but I 
suspectwhat it means isthat 
there are lots of people silly 
enoughtowantit. Detailson 
(313)9969690. 

[aaa | 

Noshow 

My heart went out to 
Precision Software, selling 
itsexcellent UK-developed 
softwareforthe Commodore 
64. If only Commodore had 
been attheshow, one might 
have been tempted to take 
seriously itsoften repeated 
claimsof being 'serious' 
aboutthe business market. 

[aaa 1 

Well 

adapted 

The hardest gapforZX81 
users to cross before they 
canconnecttheir computers 
tothe phone network is not 
thefactthatyou need a 
modem. There are lots of 
those, and some are very 
cheap. 

No, it'sthedifficultyof 
connecting a ZX81 to a 
modem. 

For£30 (lessfive pence) an 
adaptor has now been 
announced by 
Microcomputer Resources 



You 're not going to believe this. 

The Human Edge has launched a program 'which 
develops a problem-solving strategy tailored to the 
personalities of the superior/subordinate/peer triad, and 
to the culture of the work environment.' 

Translated, this means that you go to the program 
with the following problem: 

'Dear Aunt Computer, my boss is a mean old bully, and 
he wants meto get five thousand labels printed by 
Thursday. But my colleague Peter is using the computer 
to play Space Invaders, and he thinks the mailing list isn't 
really that urgent. l\low I'm a very quiet little thing, and I 
can't tell Peter what I think of him, and anyway, in this 
stupid company you have to be the chairman's nephew 
ora beautiful person to get on, so how are we going to 
getthe labels printed? Whatam /going totell the boss?' 

To use the program, you turn the machine on 'and 
choose from six assessment selections: 
self-assessment, interactions with others, compatibility 
with the organisation, problem-solving with 
subordinates, determining your management skills and 
assessing a superior. ’ 

Afterthe user answers a series of questions, says the 
company, 'the machine assimilates information from a 
bank of proven managementtactics, and selects those 
most appropriate to the situation.' 

Dr James Johnson, president and founder of Human 
Edge Software, and the author of over 100 articles and 
books on personality assessment, says 'The 
Management Edge offers a new method of 
understanding and communicating with co-workers, 
subordinates and superiors, by presenting expert 
management advice that can enhance a manager's 
overall performance.' 

Not greatly to my astonishment, friends who tried this 
out reportthat its print-outs arepure nonsense. 

If Americans will buy this sort of stuff, then no wonder 
they all see psychiatrists. They're all mad! And no, lam 
not making it all up, and yes, youcanbuyit,for$250, from 
Human Edge Software Corporation, 2445Faber Place, 
Palo Alto, California, on (415)4931593. 
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ofStAlbans, which will let 
youuseeitherMicronet 
(Prestel standard) modems 
ornormal bulletin board 
modems. 

Theadaptor includes 
softwareto transmit 
characters atthe right speed, 
and to display the incoming 
messagesonthescreen. 

For Prestel standard, this is 
actually quite complex, as 
there are graphics, and there 
are double-height 
characters,flashing 
characters, and so on, to be 
interpreted. 

Suitable Prestel modems 
areavailablefrom Prism 
Microproductsandacheap 
300 baud modem,for such 
things like British Telecom 
Gold,isavailableform 
Dacom,in Milton Keynes. 

Microcomputer Resources 
ison (0727)72917,andthe 
address is 1 Branch Road, 
ParkStreet Village, St 
Albans, Herts. 


TIV micro 

dies 

sudden 


Thefull specification of the 
ITVmicroshouldhave 
appeared in this month's 
column. 

But my latest information 
isthattheprojectisdead,and 
since many people were 
caught in two minds about 
whetherthe idea was a good 
oneornot,itnowseems 
merely of historical interest. 

Thatthe project is dead is 
still in doubt in-some circles. 

My own information, by 
press time, wasthat the 
Independent Broadcasting 
Authority regarded the idea 
of a sponsored ITV 
microcomputer asthe thin 
end of a wedge which it is 
legally boundto prevent 
splitting its integrity. 

lnthiscountry,unlike 
America,thereareno 
'prog rammesponsors' who 


own the rightsto a series. The 
system has been widely 
abused in America, where 
sponsors have taken it upon 
themselvesto direct what 
shallandwhatshall not 
appear in 'their' broadcast 
programmes. 

By having a programme 
aboutaparticularproduct, 
and a seriesof programmes 
aboutthat product, the IBA 
feels it would betreading on 
thewrongsideofthe 
legislation which gives the 
Authority its authority. 
Officially sponsored 
programmes might not 
appear(atfirst) but there 
would be heavy pressure to 
have unofficial forms of 
patronage, and humans 
cannotalwaysbe 
guaranteedto resist 
temptation. 

The sad thing about the 
project is its possible effect 
on'Prestel in Schools'. 

Forsometimenow,a 
secret battle has raged 
between two Govern ment 
Departments—the 
Education people,andthe 
Tradeand Industry people. 
Tradeand Industry wants to 
putaPrestel-based 
computer (Micronetisthe 
obviouscandidate) into each 
classroom, orfailing that, at 
least into each school. 

ButtheDepartmentof 
Education, for good and for 
lessgood reasons, istotally 
opposedtothis. 

Theostensible(anda 
major) reason foropposing 
Prestel in Schools isthe 
simplefactthat Prestel usesa 
grotty telecomms standard. 
You can receivedataat1200 
baud, about 130 characters 
persecond. Butyoutransmit 
them backto Prestel 
computers at a 
mind-numbing 75 baud. 

Micronet modems, of 
course, offerthe alternative 
of transmitting at 1200 baud, 
too—but only if the other 
computerissilent. Normal 
transmission requires the 
othercomputerto 'echo' 
each characteron a different 
note—butthe Prestel 
systems usesthesametones 
toanswerastheydoto 
transmit. 

The very sensible 
observationthatthis restricts 


technology, and thatthe 
moreflexiblesystem used by 
British Telecom Gold should 
be preferred, is notthe whole 
story, however. It must also 
besaidthatthereare people 
intheDESwhowouldgofora 
longwalkratherthanrideon 
a DTI bandwagon, and others 
who bitterly dislikeand 
distrustoneofthe 
personalities.behindthe 
Prestel in Schools scheme, 
the peopleat Micronet, and 
in Prism. 

With the ITV micro being a 
Micronet machine, and with 
aseriesofChannel4 


educational broadcasts 
supporting it, the Prestel in 
Schoolsschemewouldhave 
received a tremendous 
boost. And, despiteall my 
reservationsaboutthe 
ultimate perfection of the 
microWren, a cut-down 
version of the Micronet 
Business Computerto be 
launched shortly, Ifeel very 
disappointed that cheap 
Prestel isnowlikelyto be 
withheldfromourschools. 

Anyway,thelTVmicrois 
almost certainly dead. Three 
independent TVcompanies 
expressed more than minor 



Publicity stunt 


Only one brave person applied for a free computer under 
Tycom's publicity stunt 'competition'which ended in 
November — and Tycom judged that this hero didn't 
qualify. 

This is Allen Timpany, boss of Tycom, waiting for 
comers as time ran out. 

He failed to find a computer from IBM, ICL, DEC, Sirius 
or Apple costing less than £2900{excluding VA T) which 
could grow to a six-user minicomputer, with the six most 
popular operating systems. 

Thestunt is worth mentioning because Timpany has a 
valid point. Most multi-user minicomputers, even when 
based on microprocessor chips, can't usefully be bought 
as personal microsystems. And most personal 
microsystems are very poor performers when stretched 
into multi-user mini shape. 



The easy way out 

of the micromaze. 



If all Theseus 
needed to find his way 
out of the maze was a 
ball of thread, why 
hasn't the computer 
industry come up with 
something just as 
simple to navigate 
the micromaze? 

At last it has. 

Ashton-Tate's book 
Through the MicroMaze is as valuable to the 
novice computer user as that ball of thread 
was to Theseus. It takes you right through the 
maze and back out again, arming you with 
the knowledge to protect your business 
against the evil forces of poor software. 

Through the MicroMaze comes with 
FRIDAY!, software that demands no prior 
knowledge of computers. With FRIDAY!, you 
quickly turn your paper files into electronic 
files. It handles Mailing Lists, Invoices, 
Cheques, Sales, Inventory, Reports and just 
about anything that needs to be done. 

With FRIDAY!, understanding is 
immediate. Through the MicroMaze provides 
the first stage in getting a computer to mn 
your day to day activities. FRIDAYfs manual 
takes up the story with a step-by-step tutorial. 
By the time you've worked through that, you 
will be running your own applications. 

First-rate documentation, simple menus 


and masses of help on the screens gives you a 
desktop file management system that is both 
powerful and easy to use. It works with other 
software too - with WORDSTAR, with 1-2-3 
and, best of all, with dBASE II. So as your 
business grows your investment in computer 
software is protected. 

If ever there was a complete package _ 
for the beginner it's. I 

ASHTON-TATE ■ 

Supported by: Ashton-Tate (UK) Limited, 

Cofferidge Close, Stony Stratford, MK11 1BY. 

CALL: 0908 568866 
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reservationsaboutit,andthe 
IBAwouldonlyhave 
considered it seriously if 
there had been total 
unanimity. There wasn't. 

Issa 1 

Perfect 

solution? 

Information inside one 
computer is reluctantto 
leave itandgetinside 
another. Perfect Linkis 
Perfect Softwa re's way of 
overcoming this. 

Perfect Linkworks with 
disks, with cablesand with 
phonelines. 

ItallowsanIBM personal 
computerto read diskettes 
generated on other 
machines (though I don't 
havealistyet),totransmit 
and receive information 
fromamodemandtoimitate 
theelectronic behaviour of 
terminals normally attached 
to larger mainframes. 

Like most 

American-generated 
programs, its authors remain 
blissfully blind, however, to 
the need for a version that 
will run ontheACTSirius. 

I gatherthat, informed of 
this need by its new U K boss, 
ChrisGare,theUS 
programmersare now 
'WorkingOnlt'andwill have 
it (as Jerry Pournelle always 
says) 'Real Soon Now'. 

You can contact Perfect 
Softwareon (0908)660466. 

[asa 1 

Market 

research 

Market researchers were one 
of the first groups of 
specialiststomakeagrabfor 
computers to help analyse 
theirsurveys: a special study 
g rou p o n softwa re f o r survey 
analysis has done a survey of 
available programs. 

Thesurveyhasbeen 
carried outforseveral years, 
butthisyear, it's different. 
Forthefirsttime, 
micro-based packages make 
up a substantial part of the 


list of over 100 programs— 
'almosta majority', notes the 
report. 

The report is availablefor 
£2.50from the Study Group 
on Computers in Survey 
Analysis, c/o D Cable, CSO, 
Great George Street, London 
SW1P3AQ. 

IEEE 1 

Sinclair 

chasing 

BBC 

contract 

AproposofTV 
microcomputers: the race 
forthe BBC Micro, 1984 
version,ison. Acorn has 
beentoldtobeonitsvery 
best behaviour, so that 


nobody can holdthe BBC up 
to ridicule in the run-up to its 
re-appointment. Butthe idea 
ofaMarkll BBCMicroisnow 
being seriously considered, 
andonecandidateisthenext 
Sinclair home micro. 

Hardly worth mentioning, 
you may think, butforone 
thing. Everybody is 
gossiping aboutthe next 
Sinclairmicroasifits 
imminentannouncement 
meantthatyou could save 
yourmoneyforafewmore 
weeks, and buy that. 

Forget it. Sinclairis 
offering itforthe BBC 
contract(asoneoption)and 
you can besurethatthe plan 
is notto launch itfirst, and 
then make it into a BBC 
design later. 

Themachinewhich 
Sinclairis preparing is 
(sources believe, guess, and 
estimate) the business 
microsystem, using the 
MicroDrives.The home 


system is expected to be 
announcedin April.When it 
will be available isas much 
yourguessasmine. 

Ifyouwantto buy a micro, 
buyonethatisactuallyinthe 
shops, not one that looks 
good on thedrawing board. 
Drawing board micros aren't 
much copat running 
software. 

[EBB : 

Computers 
for the blind 

The first computer 
designed specificallyfor 
the blind and providing 
user access to wo rd 
processors and 
spreadsheets has been 
launched by Maryland 
ComputerServices. 

The ITS (Information 
Thru Speech) is basically a 
Hewlett-Packard 125 with a 
sophisticated speech unit 
builtintothe monitor's 
plinth.Thesystem, 
complete with twin 3V2in 
drivesandmanualsin 
brailleandnormaltype, 
costs a bout £6000— 
althoughthe Manpower 
ServicesCommissionwill 
subsidise the cost in 
deserving cases. 

Thespeechunithasan 
unlimited vocabulary and 
the rate of speech can be 
varied (between 45 a nd 720 
words per minute) as can 
the pitch,toneand volume. 

Ifaworddoesn'tfollow 
standard rules of English 
pronunciation then the user 
can define how it will be 
spoken. Thisfacility allows 
forthe useof jargon and can 
even be utilised to form an 
instantlanguage 
translator. 

The 42 different speech 
functions, which are 
accessible via thefunction 
keys and numeric keypad, 
allowtheuserto request 
the speaking of any word or 
line and can even have a 
word spelt outto check its 
spelling. 

The ITS can be connected 
to a va riety of printers 
including oneto produce 
brailleoutput. This printer 



When your dealer tells you that 'The RS232interface is a 
standard, so you will be ableto plug in any printer, of 
course', show him this 'Smart Cable'which you may 
have to use to sort out the problems. 

Normally, people who have a serial printer and a 
modem need two cables, because the two RS232cable 
connections have two points reversed when talking to a 
modem. 

Quite often, RS232interfaces include extra lines to 
perform extra functions. 

And quite often, the lines don 'tdo exactly what they 
ought to, because somebody has 'improved'the RS232 
idea. 

This cable, say the makers, plugs between computer 
and 'device', watches the signals and then adjusts itself 
to send the right signals to the right wires to make the 
other end work. 

Details from DNCS, on (061) 653 0777. 
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I 

micro database package 


can now be enhanced 

--- 

with 3 new products 


Fox & Geller, the world’s largest suppliers 
ofdBASEEadd-ons, are now established in 
the UK to supply and support 




The dBASE H program generator. 

QUICKCODE writes concise programs to set 
up and maintain any type of database. You still 
have all the power of dBASE n and there is no 
programming required. Draw your data entry 
form on the screen and you’re in business - it’s 
that simple. The most powerful program 
generator available. And the easiest to use. 
QUICKCODE makes dBASE H easy. 


dUTIL 




Tel: 01-580 5816 


dGRAPH' 


The dBASEIIgraphics system. Now you can 

bring your dBASE E database to life! Produce 
pie charts and bar or line graphs in minutes and 
with ease. Advanced features make dGRAPH 
as powerful as it is easy. Features like 
autoGRAPH which will automatically load 
dBASE Edata, compute scales, draw grid lines 
and label charts. Then there’s automatic 
shading and overlay graphs. And more. 


The dBASE n utility program. dUTIL auto¬ 
matically combines your dBASE E command 
files, saving disk access time and speeding up 
your programs. dUTI L makes your listings more 
readable by automatically indenting and 
aligning command sequences. Makes 
debugging that much faster.dUTIL also cuts 
out repetitive programming. Simply type your 
instruction sequence into a standard textile - 
then INCLUDE it in as many dBASE E 
command files as you wish. 
dUTIL makes dBASEEfaster 



Easy to use dGRAPH makes dBASE E 
better to look at 


Encotel 01-680 6040 

Ferrari 01-751 5791 

Midlectron (077382) 6811 

Pete & Pam 01-769 1022 

Softsel 01-844 2040 


Soft Option (0476) 8601 71 
Tamsys (Windsor) 56747 
Tradesoft 01-627 1800 
Xitan (0703)334711 

Software Ltd 01 -833 1173 


FOX&GELLER 


QUICKCODE, dGRAPH, dUTIL and autoGRAPH 
are trademarks of Fox & Geller 
dBASE II is a trademark of Ashton-Tate. 
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A RAM PACKS 


1 VIC 20 16K STANDARD 

- £27.95 1 

■ VIC 20 16K SWITCHABLE 

- £35.95 I 

■ VIC 20 32K SWITCHABLE 

- £49.95 1 


f 


OSDS. 


RAM "PACK 


T'~ 



MOTHERBOARDS 

VIC 20 4 SLOT SWITCHABLE -£28.95 
CBM 64 4 SLOT SWITCHABLE - £29.95 


LIGHT PENS 

BBC + FREE GAME - £28.75 I 

CBM 64 + FREE GAME - £28.75 

VIC 20 + FREE GAME - £28.75 


Please allow up to 21 days for delivery. All prices include V.A.T., postage and packing. 




□ VIC 20 

□ CMB 64 

□ BBC 

□ Lynx 

I 1 Dragon 32 

□ ZX Spectrum 

□ Electron 


PLEASE SEND ME 

Qty 

□ 16K Std.Ram Pack 

□ 16K Switchable Ram Pack 

□ 32K Switchable Ram Pack 

□ VIC 20 4 Slot Motherboard 

I I CBM 64 4 Slot Motherboard 

□ VIC 20 Light Pen 

□ CBM 64 Light Pen 
I I BBC Light Pen 
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costsabout£2500and is 
compatible with any RS232 
microcomputer. 

The ITS is manufactured 
by Maryland Computer 
Services and is distributed 
byJohn Bradburn Ltd. 
Details on (0604) 55142. 
TonyHetherington 


[BBS 


Spectrum 

diskdrives 

Oneofthefirst5V4indisk 
drives isavailableforthe 
Spectrum at £245 including 
interface,controlleranda 
samplefloppy. 

Until nowthechief option 
for mass data storage on 
the Spectrum has been the 
elusive MicroDrive (85kfor 
£80). 

Each floppy disk has an 
approximate formatted 
capacity of 108kandan 
accesstime of three to four 
secondsfora48kprogram. 
According to ChrisTaylor, 
managing directorof 
Interactive Instruments, a 
32kprogramloadsorsaves 
in two seconds. The 
MicroDrivetakes eight 
secondsto load a similar 
program. 

TheViscountdriveis 
apparently designed with 
the novice in mind and has 
simplefile-handling 
commands. Programs 
arrays and code (blocks of 
memory)canbeSAVEd 
andLOADedandthe 
programscan besetto 
autorun. 

Asecond40-trackdrive, 
oralternativelytwo 
80-track drives, can be used 
to form an expanded 
system witha maximum 
formatted capacity of880k 
forabout£700. 

Production iscurrently 
running at 2000 units a 
month with the drives 
being retailedthroughthe 
Spectrum Computer 
Centres. 

Interactive Instruments is 
currently working on a 
CP/M/Video controller card 
forthe Spectrum and has 
plansfora£40robotarm. 
TonyHetherington. 



These two famousmen, SirCliveSinclairand The Right 
Honourable Harold MacMillan, OM, are out to teach our 
nation's children about science. 

The computer baron and the publishing baron have 
launched a new range of educational software 'aimed at 
teachings- 12-year-olds reading skills and science 
concepts, 'they say. 

Nine program titlesare available, costing just under 
£10 each, available by mail order from Sinclair — notin 
Cambridge, but in Camberley. 

The address is: Stanhope Road, Camberley, Surrey, 
GU153PS. 


Misleading 

advertising 

Acorn Computers has been 
takentotaskbythe 
Advertising Standards 
Authority. Three 
complaints by members of 
thepublicwereupheldby 
the ASA in investigations 
concluded in August'83, on 
the grounds that claims 
were likely to mislead or 
could not be substantiated 
orthatgoodswere not 
available.Complaints 
aboutAcorn's 
advertisements were 
upheld in two previous 
instances in the preceding 
12months. 

Theclaim inthe national 
pressthat 'the BBC Micro is 
in80%ofall British schools 
that have micros'was the 
cause for one complaint. 
Acorn saidthat 'the 
referencetothenumberof 
computers in British 
schools had been based on 
currentorders being taken 
underthe Department of 
Industry "Micros into 
Primary Schools" scheme.' 
Since no figures were 


availableforthe number of 
microcomputers which 
werenotordered underthe 
Dol scheme Acorn agreed 
toqualifythestatementin 
future advertisements. 

Anotherobjectionwasto 
theclaim in a specialist 
pressadvertisementthat 
'with special adaptorsyou 
will not only be ableto turn 
you rTV set into a Prestel 
terminal andTeletext 
receiver, butyou can also 
takedata and programs 
directfromthese 
services . .. Thisisanother 
firstforthe BBC Micro.' The 
ASA investigation revealed 
thatthe Teletext adaptor 
had only been available to 
schools, in limited 
production, since February 
1983 a nd for Prestel si nee 
April 1983. Acorn said it 
would soon be launching 
itsownadaptorsothe 
facility would be more 
widely available. Italso said 
the statement'anotherfirst 
forthe BBC Micro'was not 
unreasonable since the 
adaptorforthe Research 
Machine380Z had only 
been available as part of a 
pilotscheme.TheASA 


disag reed, as'the 
complainanthadbeen 
using a Prestel adaptor in 
conjunction with the RML 
380Zforsomemonths prior 
tothe limited launch of the 
adaptorforthe BBC 
machine.'It asked Acorn to 
delete the claim from future 
advertisements. 

Thethird complaint was 
about non-availability of 
goods advertised including 
the Prestel andTeletext 
adaptors, the 6502, Z80 and 
16032second processors. 

Oneofthe people 
complaining believed ROM 
cartridges containing 
games, speech synthesiser 
and Pascal were also not 
then available. Acorn 
defended its mention of 
these itemssaying it 
wanted customers to 
realisethe expansion 
possibilitiesofthe 
machine. It said it would 
soon make the items 
available and equivalent 
products were already 
independently produced 
byothercompanies.The 
ASA considered 'the 
advertisementdid not 
make sufficiently clearthat 
these items were not 
generally availablefrom 
the advertisers, who were 
requested to clarify the 
position regarding 
availablility in future 
advertisements.' 

Another investigation 
concluded bythe ASAatthe 
same time was into an 
advertisementforthe 
Commodore 500. The claim 
thatitcan be used with any 
TV or monitor wasfound to 
be likely to mislead since an 
RFmodulatorisrequired if 
the Commodore isto be 
usedwithastandardTVset. 
Commodore agreed to 
amendtheclaimifit 
repeated the 
advertisement. 

OricComputershadnot 
checkedthefacts it 
includedinan 
advertisementinthe 
specialistpresswhichledto 
a complaint. Oricquoted an 
endorsementfrom 'Which 
Micro?'which contained an 
inaccurate referencetothe 
Spectrum ratherthan the 
ZX81, saying 'instead of the 
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Telemod 2 takes you and your micro into a whole 
new world of possibilities and opportunity. 

Take Prestel? for example. For news, travel and 
holiday information, Teleshopping, Homebanking, Telex, 
and CitiService financial information. 

Or explore Micronet 800, 
where hundreds of free games are 
' yours for the choosing, as well as an 
ever-expanding range of educational, 
household and business software. 

Take advantage of electronic 
mail by exchanging messages 
and programs with other users- 
anywhere in the world! 

The Telemod 2 from OEL 
(Europe’s largest volume 
manufacturer of modems) uses 
advanced 1C technology to bring 
universal communications with 
enhanced reliability—at a dovvn- 
to-earth-price. 



To make the most of Telemod 2, we offer a 
comprehensive choice of viewdata communications 
packages for popular micros such as BBC. Apple II, and 
HE, CBM 3000,4000, & 8000-64 and Tandy Models 
I & III. These packs contain appropriate interfaces and 
software, any necessary 
connectors, and full instructions. 
Prices range from around 
E15-E60. 

With Telemod 2, you can 
simply turn the remotest 
possibilities into reality. Just return 
the completed coupon first. 


n Please send me the Telemod 2.1 enclose a cheque/ 

P.0, made payable to O.E. Ltd for £84.95 inc. VAT.t 
| I Please send me more information on the Telemod 2 | 

■ and full details about communications packages. 

E Name_ —. ■ 



•Prestel and the Prestel symbol 
are trademarks of British 
Telecommunications. 


O.E. Limited 
Industrial Estate 
Appleby-in-Westmorland 
Cumbria CA16 6HX 
Telephone 0930 51909 

Telex 64157 Electronic Mailbox No. 093051909 


se allow 28 days for delivery. 
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Spectrum's28 look-up 
singlecharacter error 
reports,theOrichas 18 
self-explanatory 
messages.'TheASA 
upheld thecomplaint. 

The moral of thestory is: 
don't believe everything 
you read—especially in 
advertisements, but 
editorial has been known to 
bewrong,too. 

Margaret Spooner 


[EBB 


Low cost 
daisywheel 

The Silver Reed EXP 500 
daisywheel printerwas 
announced at Compecand 
launched simultaneously 
in the UK and Japan. The 
Centronics version will cost 
an amazing £295, and a 
serialversionisalso 
availablefor about £325. 

Onlythreeprintwheels 
are currently avail able, with 
Courier lOand 12 pitch and 
Gothic mini typefaces— 
Courier lOissupplied as 
standard. 

Ifyou areworried about 
therobustnessand 
durability ofthischeap 
daisywheel, reassurance 
can be had from Peter Ford, 
general sales manager of 
SilverReed (UK) Ltd. The 
new printer is entirely 
based on two Silver Reed 
typewriters. Thecircuit 
boardisthesameastheone 
used in theSRX44compact 
electronictypewriter, 
which has 60% of the UK 
compact market. The print 
system is based on Silver 
Reed's EX 55 Office 


typewriter, another market 
leader.' 

The printer isavailable as 
the DW14from the Dyneer 
Corporation, which 
showed the machine at 
Compec. Dyneercan be 
contacted on (0753)72331 
for more details. 

Jerry Sanders 


One 

expansion 

Oric Products has raised £4 
million working capital for 
expansion and product 
diversification.The 
company has been taken 
overbyEdenspring 
Investmentswhich has 
injected £2 million and the 
rest of the money comes 
from an over-the-counter 
saleof shares. 

Oric expects a turnover of 
more than £10 million in its 
firstyearoftrading butwas 
unwillingto estimate 
profits. After 10 months to 
theend of October it had 
shipped 120,000 Oric-1 
homecomputers,halfto 
overseas markets. 

New business 
communications and 
o pto-e I ect ro n ics syste ms 
are being developed at 
Oric's research and 
development centre in 
Cambridge. lnmos,the 
semi-conductor 
manufacturer, will supply 
dynamic RAMsto use in 
micro-based prducts and 
will co-operate in the 
design of future products. 

JohnTullis,chairman of 
Oric,and its managing 


Games Special apology 


Steve Mann wrote the 
reviews in the January 
Games Special on 
Aquaplane and Maziacs 
(Arcade Games) and 
Plunder (Strategy Games) 
which were erroneously 
credited to Tony 
Harrington. 

The articles in the Games 


Special were 
commissioned by Tony 
Harrington whose name 
was omitted from the 
credits. 

PCW apologises to Steve 
andTonyfornot 
acknowledging these 
contributions. 

Margaret Spooner. 



In very hot and dusty countries, wherethe mains power 
supplyflickers and jumps, normal microcomputers are a 
hazardtothetemper. They keep stopping, destroying 
the work of the past few hours 
This computer has a battery. That copes with the 
powerspikes. 

It is designed for dusty climates., too , because it has 
two air filters. 

And it will stand hot climates, because it has two 
extra-powerful fans pulling air through those filters „ 
onto the hotspots inside. 

ft's the Midas 2D/TP., a standard CP/M or CP/M Pius 
machine: details about it from Uonel Moon. Sirton 
ComputerSystems.. on01-8406931. 


director, Barry Muncaster, 
both of whom were 
founders of the company, 
havejoinedthe board of 
Edenspringandtwo 
Edenspring board 
members, Peter Jones and 
Nicholas deSavary, are 
nowon theOric board of 
directors. 
MargaretSpooner 


lass 


Aims to 
please 

Acombined database, 
spreadsheetand report 
generating program used 
by NASA to schedule Space 
Shuttle cargoes is now 
availableto UKWang and 
IBM PC users. 

AIMS (Automatic 
Information Management 
Syste m) was f i rst launched 
intheUSin 1979forthe 
Wang 2200; sincethen it 
hasclocked up sales of over 
$5million and earned the 
only'Wang award for 
technical excellence'ever 
bestowed on a program. 


The product was 
developed by AIMS -I- Plus 
of Austin Texas whose 
founderisTimVeard,an 
ex-US Defence Dept war 
games and Al expert. Veard 
intendstheacronynAIMS 
to stand eventuallyfor 
Artificial Intelligence 
Modelling System, 
because his intention isto 
buildfurtheronthe 
program and increase its 
ability to manipulate 
administrativeand 
accounting systems. 

At present AIMS 
combines data base and 
spreadsheet functions with 
automatiefile design and 
statistical analysis data. An 
onboard package can 
display analysed data 
graphically and includethe 
charts in printed output. 

AIMS will retail in the UK 
for'around £480', 
accordingtoRogerPerring 
of Thames Computer 
Services (01-609 8008) who 
isdistributing the package 
in the UK. (Watch outfor 
Kathy Lang'sfull database 
Benchtestlaterthisyearin 
PCW.) 

JerrySanders 
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WORD PROCESSIN G ] ~\ K 

TELEX PROCESSIN G"""^ 

r— 

RELATIONAL DATA BASE 


MULTI-USER TO 6-TERMINALS 
32-BIT PROCESSOR AT 8MHZ 



—, GAMES 
DEVELOPMENT 


FINANCIAL MODELLING 


SOFTWARE DEVELOPMENT 


THE EXPANDABLE SYSTEM ... 

• Sage II with 256K RAM, 1.3 Mbyte storage for £3770 

• Sage IV with hard disk, 8 ports from £6050 

• A typical 4-terminal installation for £9050 includes 

— 512K RAM, 12 Mbyte disk 

— 4 Qume terminals with emulation capability 

— multi-user operating system 

— word processing, advanced spreadsheet software 


.. . WITH EXTENSIVE SOFTWARE 

» Choice of operating systems: 

p-System, CPM/68K, BOS, IDRIS, Mirage APL 

• Hard disk partitioning supports multiple 

operating systems under multi-user 

• UCSD Pascal, Basic, Fortran 77, Modula 2, C 

FORTH, APL, SVS Pascal, SVS Fortran 

• Assemblers: 68000, 6809, 8080, 8086, Z80, 6502 


Strategic Applications Software are specialists in 
multi-user software for the Sage. Our extensive 
experience in software development makes it 
possible for us to offer a unique level of after-sales 
support. 


STRATEGIC APPLICATIONS SOFTWARE 
19/23 Grosvenor Hill London W1X 
Telephone: 01-408 0778 Telex: 27714 


EPROM PROGRAMMER for 12K ATOM 
and BBC B 


NEW MODEL- Will program 2716,2532 42732 on 12KAtom(largerROMsil 
extra memory available). Will program 2716, 2532 2732 4 2764’s on BBC 
Model A and additionally 27128's on the Model B(or32K'A' with 6522 fitted). 

MENU DRIVEN -it will:- 

1. Copy from EPROM into memory 3. Verify EPROM against memory 


Supplied in a sloping box complete with connecting cable and instructions. 

ONLY £29.75 + VAT p&p £1.00 

Or complete with built-in supply in place of batteries. 

ONLY £35.00 + VAT p&p £1.00 
ROM EXPANSION CARD FOR ATOM 

Plugs into utility ROM socket inside case. Allows up to 4 off 4K EPROMS to be 
software selected. Assembled and tested board. 

£13.00 + VAT+ 50p p&p 

SIDEWAYS ROM EXTENSION RAM/ROM CARD FOR BBC 


CP/M 3 


Chelmsford 
Essex CM2 OES 
Tel: (0245) 35018 


Now Available 


CP/M Plus working with banked memory and virtual 
disk. 

Much faster with many more features than CP/M 
2 . 2 . 

Price includes MAC, the DRI assembler. 

Available for the MAP 80, Nascom and Gemini 
computers using VFC or IVC & MAPRAM. 

Price £257 

Also Available 

“MAPCOM” — a new 80 Bus computer — 
Uses a Z80 CPU 
64KRAMexpandableto1 Mbyte 
Twin TEAC half height 5" drives . 

80 col by 25 line display 

Green screen monitor built in 

91 key software programable keyboard 

Winchesteroption available 

RunsunderCP/M2.2orthenewCP/M3 

operating systems 

Business and Accounts packages available 

Price £1,760 

All prices exclude P&P and VAT 
Dealer enquiries welcome 

M.A.P. 80 Systems Ltd. 

No. 1 Windsor St., Chertsey, Surrey 
Tel: 09328 64663 




If your microcomputer job involves managing information, you’ll need a Compsoft Data Management 
System. It’s your guarantee that computerisation will be a success. 

Compsoft are world leaders when it comes to easy to use database programs. There is nothing quite so 
genuinely user friendly, and nothing quite as powerful. And Compsoft were the winners of the 1983 RITA 
(Recognition of Information Technology Achievement) Awards ‘Software Product of the Year’. 


We can give your *Computer the power to breeze through the management of any record keeping 
situation, - effortlessly, efficiently, and more accurately than you ever dreamed possible. From sales 
ledger to stock control, purchaser ledger to personnel, clubs to customers, and in a thousand other ways, 
we can lend a helping hand. 

You don’t have to be a computer expert to use Compsoft’s DMS or Delta. Both programs offer fast, 
accurate and elegant database power for both first time computer users and professional syste||^esig)iers. 

You owe it to yourself to know more. Either return the coupon toiusTor simply telephone*ffieof'T 
we’ll send you a complete guide to our versatile database programs — today. 

* Delta is available for almost any microcomputer with the MSDOS, PCDOS, CP/M, or MP/M operating systems, including % 
IBM, DEC Rainbow, SIRIUS, XEROX, ICL, EPSON and many others. 

DMS is also available for Commodore computers. 



Nr Guildford, Surrey 


England GU4 8QZ 

USE 

Telephone: Guildford (0483) 898545 

Telex: 859210 CMPSFT 

























Not all home computers 
stay at home. 




The BBC Micro is the ideal family com¬ 
puter-simple to operate, yet fast, powerful, 
with enormous potential. 

But it’s nice to know, 
when you buy one for 
home, that the business, 
educational and scientific 
worlds agree with your 
choice. 

Here are a few stories 
to illustrate how the BBC 
Micro gets out and about. 

And one to remind you how 
helpful it can be when it stays 
at home. 

A practical lesson in 

business admin. 

The contribution of the BBC 
Micro in the classroom has long 
been recognised atPerins Community 
School in Hampshire. 

The School has 12 BBC Micros used 
extensively across the syllabus: in fact 
some pupils are using them to study for 
their GCE 0 Levels in computing. 

One of the programs available 
to Perins teachers 


such as David Beck, pictured below with 
his class, is “Newsagent.” 

This program contains all the 
necessary information for the class 
to run a newsagent’s shop; allow¬ 
ing them to organise daily 
deliveries, make up bills and 
keep an eye on stock 
control and ordering. 

It’s a nice example 
of how the BBC 
Micro can be used 
not only to acquaint 
a class with the language 
of computers, but also 
with some of the real¬ 
ities of the community 
in which they live. 
Correctin g 
Jodrell Bank. 

The BBC Micro is a 
familiar worker around 
Jodrell Bank. 

You’ll find it in the reception area ex¬ 
plaining the workings of a radio telescope 
to visitors, for example. 

But it’s also been helping in a 
more testing task: to improve the per¬ 
formance of the Defford telescope. 

In this application it has 
been used to make calculations 
necessary to determine the 
precise parabolic shape of 
the dish. 

Theodolites are used 
to do the measuring-then 
the BBC Micro works out the 


i 


necessary corrections. 










The end of the scrawl. 

If any of you have noticed how much 
easier it is to read and understand labels 
on drugs and medicines these days, then 
you can most probably thank the BBC 
Micro. John Richardson, a Preston pharm¬ 
acist, was first to realise how a micro with 
a suitable printer could produce labels 
^that were accurate and legible and 
which could include, automatically, 
such information as drug reaction 
11 warnings. 

At the same time it 
could record drug usage for 
better stock control. 

He chose the BBC 
Micro for its versatility and 
potential for expansion. 

John Richardson be¬ 
lieves that this system will 
1 be recognised as standard 
in the profession and be used in hospitals, 
health centres and pharmacies through¬ 
out the UK. 

Meanwhile back at home. 

Dr. & Mrs. Yarwood bought a BBC 
Micro as a birthday present for their 12 
year old daughter. 



However, it quite quickly became 

common property. 

All three can now write their own 


programs. Mrs. Yarwood is particularly 
proud of one program she has compiled to 
help teach her daughter French 
vocabulary. 

They all agree that although the Micro 
is fast and powerful enough to be at home 

in Jodrell Bank, j --- 

it is also the oqbbhbbk] 
ideal com¬ 
puter at the 
Yarwood 
home: 

simple to set 
up (virtually 
any TV set 
and cassette 
player is all 
you need) 
and simple 
to use. 


>Bonjoun 
jesuisle 
BBC Micro. 







All this for only £399. 

The BBC Micro comes with a com¬ 
prehensive, step-by-step User Guide 
which introduces you to your micro and 
shows you how to construct useful pro¬ 
grams of your own. 

You will also receive a free “Welcome” 
cassette which contains 15 different 
programs for you to experiment 
with, ranging from music and 
graphics to games like Kingdom 
and Bat ’n’ Ball. 

The BBC Micro is available 
from WH Smith Computer 
Shops, Boots, John Uewis and 
local Acorn stockists. 

Alternatively if you would 
like to order one with your 
credit card or if you want 
the address of your nearest 
jj| supplier just phone 
|P 01-200 0200 or 0933-79300. 


The BBC Microcomputer System. 

Designed, produced and distributed by Acorn Computers Limited. 



















THE ACT SIRIUS SX 
10 Megabyte 


256KRAM 

£3995 00 

Built with a commitment to quality, the new Sirius SX is the 
latest addition to the 16-bit ACT Sirius family. And it’s 
available now, at a complete system price of only £3,995. 
With 256Kbytes of internal RAM and an integral 10Mbyte 
Winchester hard disk, it is extremely powerful and 
extremely fast - ideal for those large volume business 
applications which previously required much more 
expensive minicomputer equipment. 

The Winchester drive is the heart of the machine, greatly 
improving on both the speed and data integrity of floppy 
based systems. Average access time is reduced to just 
134 milliseconds while the average transfer rate is an 
astonishing 104,000 characters per second. 

Like all the Sirius range, the Sirius SX is backed by , 
the strength and resources of ACT. The Pulsar J 

range of true 16-bit application software for 
accounting planning and word-processing; over 
1,000 hardware/software add-on products; ACT 
Training Centres open to all; nationwide field j 

service; a full range of printers and consumables. 

And the most complete and professional dealer 
network in the United Kingdom. 

Sirius prices start at just £2,195 for a dual floppy 
drive system with 1.2Mbytes and £2,695 
for the double-sided floppy drive version 
offering 2.4Mbytes. 




'apricot' 

»sinus 


-C_,_ 








Please send ^ 
me further details 
of the new Sirius SX 


Name 


Position. 


Company. 
Address _ 


ACT SIRIUS SX : THE FACTS 


WINCHESTER SUBSYSTEM 
10.6Mbyte (formatted) 5 Vi " 
integral Winchester drive 
Twin platters 

134msec. average access time 
Intelligent disk controller 
DMA interface to system 
memory 

Multiple operating systems 
User configurable 


GENERAL SPECIFICATIONS 
256Kbytes RAM 
Intel 8088 16-bit processor 
unit 

1.2Mbyte double-sided floppy 
disk drive for back-up 
800x400 pixel, high resolution 
graphics 

Multiple operating systems 
Parallel/IEEE 488 port 
2xRS232 aysnchronous/ 
synchronous ports 
Internal user port 


For more information on the new ACT Sirius SX, 
clip the coupon and return to: 

ACT(UK) Limited 

W / nr^ \ V\ FREEPOST 

A ^j/ Jm Birmingham B63 1BR 

or call: 021-501-2284 

















Discount Micros! 


SAVE HUNDREDS OF £££s 

Thanks to our massive purchasing power you can now buy at probably 
the best prices on Micro hardware/software in the U.K. 



(2 x 320K Drives) 




INCLUDING NEARLY £2000 
WORTH OF SOFTWARE 

FREE!! 


WmSiriUS 1 +1 ° MB I*ternal 

Hard Disk plus 
2 x 600 Floppy 
Disks. 



+10 MB External 
Hard Disk plus 
2 x 320 Floppy 
Disks 


with 10 MB Internal 
Hard Disk 



£Agm- 


£2£efr 


f^erf 


£3,895* 


£2,495* 


INCLUDING NEARLY £2000 
WORTH OF SOFTWARE 

FREE!! 


SPECIAL! 



OLIV ETTI M20 

Other machines on request. 

Plus a whole range of software & peripherals. 

To place your order for IMMEDIATE 
DELIVERY, call Vanessa James on 
01-938 1721 (20 lines) 


Discount Micros Ltd. 

7' Kensington High Street, London W8. > 

Please send me 


CD Price list oi 


Information on CD Ring me 
CD Urgent 


Company _ 
Address_ 


. Postcode _ 
. Extension 


38PCW 






































iliP' 


160 CPS 

£359 

+VfiT 


look to the IkEQllPIr 

• for the oe/t irifcrihting 


GEMINI and DEL TA, a new range of Star Performers —the 
ideal complement to any computer system. At prices starting 
from £219 + VAT, the GEMINI and DELTA open up a new 
world of printing power — quiet, fast printing in a range of 
different character types, print pitches and print densities 
and ultra high resolution graphics and programmable down¬ 
loadable characters for good measure. 

GEMINI and DELTA — professional solutions to the printer 
problem. 


KEY FEATURES: 

★ 120 CPS (Gemini), 160 CPS + 8K buffer (Delta) 

★ Friction, tractor and roll feed 

★ Ultra high resolution graphics 

★ Normal, expanded and condensed print 

★ Emphasized and double strike print 

★ Superscripts and subscripts 

★ True underlining 

★ Italics and international characters 

★ Downloadable character set 

★ Interface — Gemini (parallel). Delta (parallel & RS232) 

★ Full one year parts and labour warranty 


m> 


fflicro 

Peripheral/ Ud 

THE POWER BEHIND THE PRINTED WORD’ 


69The Street, Basing, Basingstoke, Hants. RG24 0BY 

i Tel: 0256 3232 (12 lines) Telex: 859669 MICROP G 


' Call your local dealer now for full information on the GEMINI and 
DELTA printers or dip this coupon and we'll send you brochures 
and print samples. 

Address. ... 


.Tel. No. 
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□ + HAS ARRIVED 



. In the deluge of computers, at last 
there’s a ray of light. 

The Rainbow 100+ personal 
computer. The latest addition to the 
Rainbow range from Digital. 

It allows you to cope with increasing 
business demands by having a more 
powerful memory. (Up to 896Kb for the 
technically minded.) 

It lets you change programmes 
from CP/M to MS DOS by simply 
pressing a key. (When using the integral 
10MB Winchester Disk drive.) 

A choice of monitors is available. 
High resolution monochromes orcolour, 


for graphics and text. 

Lotus 1-2-3 has been added to the 
leading range of software that already 
covers most types of businesses. 

Two days at one of our 25 personal 
computertraining courses are included 
in the price of £4,200. 

As are full customer support, 
and twelve month on-site servicing 
warranty. 

And of course ourtelephone help line. 

Call our Customer Information 
Centre on 0256 59299for more about 
the new Rainbow 100+. 

Think of it as the pot of gold. 



AUTHORISED 



PERSONAL COMPUTER 
DEALER' 


LONDON 

Beauchamp Computer Systems Ltd., 

115 Fulham Road, London SW3 6RL. 

Telephone: 01-5891975. ' 

22 Deerpark Road, Morden Road, Merton 
SW19 31M Telephone: 01-5891975. 

Circulas Ltd., 

69-73 Theobalds Road, London WClX 8TA. 
Telephone: 01-242 0223. 

Computacenter, 

290 Kensington High Street, London Wl4 8PA 
Telephone: 01-602 8405. 

Computerland- Marble Arch (Fotodisc Ltd.), 

38 Edgware Road, London W2 2EH. 

CLM/Matmos Ltd., 

Opticians 

262 Earls Court Road, London SW5. 

Telephone: 01-373 4508. 

Digitus Ltd., 

Lading House, 10-14 Bedford Street, 

London WC2E 9HE. Telephone: 01-379 6968. 
DSR(UK)Ltd., 

27 Princes Street, Hanover Square, 

London WlR 8NQ. Telephone: 01-409 0077. 
Demotab Ltd., 

Victory House, 99-101 Regent Street, 

London Wl. Telephone: 01-439 3971. 

Guestel Ltd., 

40 New Bridge Street, London EC4. 

Telephone: 01-248 0416. 

Hamilton Rentals Limited, 

Hamilton House/North Circular Road, 

London NW10 7UB. Telephone: 01-9616777. 
Hoskyns Group Limited, 

Africa House, 64-78 Kingsway, 

London WC2B 6BL.Telephone: 01-242 1951. 
Micro Business Systems PLC., 

St. Mary Abchurch House, 123 Cannon Street, 
London EC4N 5 AX. Telephone: 01-626 2181. 
Oyez Professional Services Limited. 

Oyez House, PO. Box 55,237 Long Lane, 
London SEl 4PU. Telephone: 01-407 8055. 
Personal Computers Ltd., 

220-226 Bishopsgate. London EC2. 

Planning Consultancy Ltd., 

46-47 Pall Mall, London SWlY 5JG. 

Telephone: 01-&39 8890. 

Programs Unlimited Computer Centres, 

35 Baker Street, London WlN 1AE. 

Telephone: 01-487 3351. 

Spartex Micro, 

3-16 Woburn Place, London WCl OJE. 
Telephone: 01-833 1867. 

Steiger Computers Ltd., 

Steiger House, North Circular Road, 
Stonebridge Park, London NW10 7QZ 
Telephone: 01-9616000. 

Sumlock Bondain Ltd., 

263-269 City Road, London EC1VIJX. 
Telephone: 01-250 0505. 

Systems Plus Ltd., 

47 Berkeley Square, London Wl. 

Telephone: 01-629 0065. 

The Computer Terminal, 

44 Cathedral Place, London EC4M 7ED. 
Telephone: 01-236 2187. 

• BERKSHIRE 
Bytech Limited, 

Unit 57, Suttons Industrial Park, Earley, Reading, 
Berkshire RG71AZ. Telephone: 0734 61031. 
Care Software Technology Limited, 

81 London Street, Reading Berkshire RGl 4QA 
Telephone: 0734 55521. 

Micro Business Systems PLC., 

119-120 High Street, Eton, Berkshire SL4 6AN. 
Telephone: 07535 68171. 

Microsystems Centre (Slough) Ltd., 

56 High Street, Slough, Berkshire SLl lEZ 
Telephone: 0753 76976/7. 

Norbain House, Boulton Road, Reading 
Berkshire RG2 0LT. Telephone: 0734 752201. 


BEDFORDSHIRE 
S WW Ltd., 

Ketwell House, 75-79 Tavistock Street, 

Bedford MK40 2RR. Telephone: 0234 40601. 
BUCKINGHAMSHIRE 

Computer House, Thames Industrial Estate, 
Marlow, Bucks. SL7 lTB. Telephone: 06284 71011. 

Rapid House, Denmark Street, High Wycombe, 
Bucks. HPll 2ER. Telephone: 0494 26271. 
CAMBRIDGESHIRE 
Cambridge Computer Store, 

1 Emmanuel Street, Cambridge CBl 1NE. 
Telephone: 0223 65334/5. 

GST Computer Systems Limited, 

13 The Mall, Bar Hill, Cambridge CB3 8DZ 

CHESHIRE 

Micro Business Systems PLC., 

The Genesis Centre, Garrett Field. 

Birchwood Science Park, Warrington WA3 7BH. 

Rapid Recall Ltd., 

28 High Street, Nantwich, Cheshire CW5 5AS. 
Telephone: 0270 627505. 

CO. DURHAM 
Whessoe Business Systems. 

DL3 6DS. Telephone: 0325 60188. ^ 
DERBYSHIRE 
Davidson-Richards Ltd., 

Systems House, 29 Charnwood Street, 

Derby DEI 2GU Telephone: 0332 383231. 

Micro Business Systems PLC., 

Wirksworth, Derbyshire DE4 4EZ 
Telephone: 062-982 3120. 

Midlectron Computer Systems and Terminals, 
Midlectron Ltd., Midlectron House, 

Nottingham Road, Belper DE5 1JQ. 

Telephone: 077-382 6811. 

DEVON' 

Devon Computers Ltd., 

The White House, 39 Totnes Road, Paignton, 
Devon TQ4 5LATelephone: 0803 526303. 
DORSET 

South Coast Computers Ltd., 

South Coast House, Wimbourne Road, Ferndown, 
Dorset BH22 9NG. Telephone: 0202 893040. 
ESSEX 

Dataview Ltd., 

Portreeves House, East Bay, Colchester, 

Essex COl 2XB. Telephone: 0206 865835. 

STC Micros, 

West Road, Harlow, Essex CM20 2BR 
Telephone: 0279 443421. 

GREATER MANCHESTER 
Cytek (UK) Ltd., 

Sandringham House, 9 Warwick Road, 

Old Trafford, Manchester MI6 0QQ. 

Telephone: 061-872 4682. 

Grove House, Skerton Road, Old Trafford, 
Manchester Ml6 OWL Telephone: 061-848 8338. 



Chorlton-Cum-Hardy, Manchester M212GJ. 
Telephone: 061-860 6600. 

GREATER MERSEYSIDE 
Rockliff Micro Computers Ltd., 

2 Rumford Street, Liverpool L2 8SZ 
Telephone: 051-227 2568. 

HAMPSHIRE 

Computerland (Sperrings Computer Shops Ltd.), 
Spencer House, 12-14 Carlton Place, 
Southampton SOI 2EA Telephone: 0703 39571. 
Quest International Computer Systems Ltd., 
School Lane. Chandlers Ford, 

Hampshire S05 3YY. Telephone: 04215 66321. 

HERTFORDSHIRE 

Tesco Business Centre, 

Bessemer Road, Welwyn Garden City, 

Herts. AL7 1HB. Telephone: 07073 39333. 
HUMBERSIDE 

Priory House, 1133 Hessle High Road, 

Hull HU4 6SB. Telephone: 0482 562107. 


Bromley Computer Consultancy Ltd., 

417-421 Bromley Road, Bromley, Kent BRl 4PJ. 


M. W. Systems, (M. D. Wright Data Services Ltd.), 
64 Burgate, Canterbury, Kent CTl 2HJ. 

Telephone: 0227 69090. 

LEICESTERSHIRE 

Hogg Robinson Systems Ltd., 

Pegasus House, 17 Burleys Way, Leicester LEl 3BH. 

MERSEYSIDE 

Rockliff Micro Computers Ltd., 

2 Rumford Street, Liverpool L2 8SZ 
Telephone: 051-227 2568. 

MIDDLESEX 

Cord Design Ltd. (Sytec Products Division), 
Victor House, Staines, MiddlesexTW18 4DS. 

Ferrari Software Ltd., 

Middlesex TW16 5DA Telephone: 01-7515795. 
Hawke Electronics Limited, 

Amotex House, 45 Hanworth Road, 
Sunbury-on-Thames, Middlesex TW16 5DA 
Telephone: 01-979 7799. 

Morse Computers, 

Unit 9, Hampton Farm Industrial Estate, 

Feltham, Middlesex TW13 6DB. 

Telephone: 01-898 2772/9934. 

Newbury Data Recording Limited, 

Hawthorne Road, Staines, Middlesex TW18 3BJ. 

NORFOLK 

Anglia Computer Centre, 

88 St. Benedicts Street, Norwich, 

Norfolk NR2 4AB. Telephone: 0603 667032/3/4. 
NOTTINGHAMSHIRE 

Dunlop India House, Abbeyfield Road, 

Lenton Industrial Estate West, 

Nottingham NG7 2SZ Telephone: 0602 866366. 

OXFORDSHIRE 

Oxford Data Systems, 

29 Pound Way, Cowley Centre, Oxford 0X4 3XX. 

Zygal Dynamics PLC., 

Zygal House, Telford Road, Bicester, 

Oxon OX6 0XB. Telephone: 0869 253361. 
SHROPSHIRE 

4-5 Victorian Arcade, Mardol, Shrewsbury, 
Shropshire SYl ITS. Telephone: 0743 57345. 
SURREY 
GSI Ltd., 

Motor dealers 

Stanhope Road, Camberley, Surrey GU15 3PS. 
Telephone: 0276 62282. 

Enterprise House, Terrace Road, 
Walton-on-Thames, Surrey KT12 2SD. 

Telephone: 09322 42777. 

Microfacilities Ltd., 

7-9 Church Road, Egham, Surrey TW20 9QL 
Telephone: 0784 31333. 

Weymead House, Millbrook, Guildford G Ul 3YA 
Telephone: 0483 69933. 


SUSSEX 

Amplicon Micro Systems Ltd., 

Richmond Road, Brighton, East Sussex BN2 3RL. 


er, Sussex POl9 2NT. 




South East Computers Ltd., 

Unit 2, Castleham Road, Castleham Road 
Industrial Estate, Hastings, Sussex TN38 9NR. 
Telephone: 0424 426844. 

TYNE AND WEAR 

Key Computer Services Limited, 

28 Osborne Road, Jesmond, Newcastle NE2 2AJ. 

WEST MIDLANDS 

Computer Services Midlands (Sales) Ltd., 

Refuge Assurance House, Sutton New Road, 
Erdington, West Midlands B23 6QX. 

Telephone: 021-382 4171. 

Hamilton Rentals Limited, 

Crawford House, 84 Caroline Street, 
Birmingham B3 lUP Telephone: 021-236 3561. 
Sumlock Bondain Ltd., 

Carleton House, 268 Stratford Road, Shirley. 
Solihull, West Midlands B90 3AD. 

Telephone: 021-745 8616. 

WILTSHIRE 

Computacenter, 

Theatre Square, Swindon, Wilts. SNl 1GN. 
Telephone: 0793 694997. 

20 Milford Street, Saifsbury, Wilts. SPl 2AP 
Telephone: 0722 331269. 

YORKSHIRE 
ComputerStyle Ltd., 

Park House. Park Square, Leeds LSI 2PS. 
Telephone: 0532 444337. 

Microware Computers Ltd., 

Diamond House, Whitelock Street, 

Leeds LS71AL. Telephone: 0532 434377. 

WALES 

SOUTH GLAMORGAN 
Sigma Systems Ltd., 

266 North Road, Cardiff CF4 3BL. 

Telephone: 0222 621414. 

SCOTLAND 

GRAMPIAN 

Unit 4, Howemoss Drive, Kirkhill Industrial 
Estate, Dyce, Aberdeen AB2 0GL. 

Telephone: 0224 770816. 

Pilgrim Business Machines Ltd., 

30 Northfield Place, Aberdeen ABl 1XQ. 
Telephone: 0224 645104. 

STRATHCLYDE 

22 Douglas Street Kilmarnock KAl lRB. 
Telephone: 0563 24255. 

Counterpoint Industries Limited, 

7/8 Blythswood Court, Anderston Cross Centre, 
Glasgow G2 7PH. Telephone: 041-248 5544. 
Micro Business Systems PLC, 

Burlington House, 183 Bath Street, 

Glasgow G2 4HU. Telephone: 041-248 5665. 
WEST LOTHIAN 

Micro-Centre (Complete Microsystems) Ltd., 

30 Dundas Street, Edinburgh EH3 6JN. 
Telephone: 031-556 7354. 

Pilgrim Business Machines Ltd., 

Solicitors in Scotland 

28 Walker Street, Edinburgh EH3 7HR. 
Telephone: 031-226 5528. 

NORTHERN IRELAND 
Systems Plus (N.I.) Ltd., 

19 Glengormley Park, Newtownabbey, 


I To: Digital Equipment Co. Ltd., Customer Information Centre, 

I Jays Close, Basingstoke, Hants. RG22 4DE. 

I Please send me details on the Rainbow 100+ and associated software. 
I Name_ ■ 


| Company__ 

| Address_ 

| — -Telephone No.. 
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If the number of computer systems 
on the market leaves you totally 
bewildered, we don’t blame you. 

And that’s not your only 
problem. If you are not very 
careful, the system you buy 
today could well be obsolete 
tomorrow. That’s how fast 
computer technology is 
progressing. 

But take heart. There is 
one computer system that 
won’t become obsolete. 

Because it is modular in 
concept it can be expanded 
both inside and outside to 
accommodate extra capacity 
and new advances-as well as 
being able to increase in size 
and capability to keep pace 
with your own growth or 
changing requirements. 


You have a choice from a virtually 
unlimited range of CP/M compatible 
application software. Plus the 
support of total dealer back-up. 

And, most important, you 
won’t find that you’ve bought a 
system that suddenly doesn’t 
meet your needs. The 
Communicator offers the 
facility to enhance and upgrade 
existing models to take account 
of new applications. 

Comart have also met the 
stringent CCTA requirements. 
Which means we are A1. 

In short, Comart Communicator 
systems can keep pace with 
both progress and innovation. 

So don’t get bogged down 
with obsolete equipment. 
Contact your Comart dealer 
for a demonstration now. 


The Comart Communicator One computer 
system that won’t sink into obsolescence. 



Neots, Huntingdon, Cambridgeshire PE19 3 JG. 
Tel: (0480) 215005. Telex: 32514 Comart G 


What’s more, it’s British. 

At any one of the addresses 
listed below you can see the 
remarkable flexibility of a Comart 
Communicator system for yourself. 

In under three years, it has 
become a complete family of 
compatible, fully expandable 
microcomputer systems, covering 


20 models and including single 
user, multi-user and multi¬ 
processing systems. 

To become technical for a 
moment, there’s a choice of 8 or 16 
bit processors, up to 1 megabyte of 
RAM and a wide range of floppy 
and hard disk storage capacities and 
add on modules. 


comart 










PULSAR 

BUSINESS SOFTWARE 
The star performer for 

apricot 


The Pulsar range of business software will turn 
Apricot into a powerful management tool. 

Software engineers working hand-in-hand with 
the Apricot development team have enhanced the 
range of accounting, word-processing and modelling 
packages to maximise Apricot’s exciting fourth 
generation features. 

Already 10,000 users of Sirius and IBM PCs have 
given Pulsar their seal of approval. 

STAR PERFORMER 


DESIGNED TO PLAY A LEADING ROLE 

The Pulsar range has been designed to meet all 
the management information needs of business users. 
Consisting of some 15 integrated packages, the range 
includes commercial accounting functions, office 
systems for word processing and electronic mail, and 
management tools for planning and modelling. The 
integration between packages is powerful and flexible. 

Shared information means files don’t have to be 
duplicated and data does not have to be re-entered. 


PULSAR takes the mystique out of computing 
without sacrificing performance. From the design of 
the software through to the documentation, the accent 
is on friendliness and ease of use, making it an 
effective business partner in a matter of hours. 

And by harnessing the new fourth generation 
features of Apricot-like the unique MicroScreen tm - 
Pulsar has become the friendliest business software 
around. 

Pulsar is true 16-bit software developed by ACT 
at a cost of over £1 million for today’s business 
computers. Pulsar owes nothing to early 8-bit software, 
being developed from powerful programs written by 
ACT’S engineers for its own bureau mainframe 
computers. It draws on over 18 years experience in 
creating packaged business software. 



AND IN SUPPORT 

ACT’s investment in Pulsar goes beyond the 
software to encompass full training facilities for 
users and ‘hot-line’ support for your dealers to 
make sure you get the best service possible. 

In addition to a nationwide network of 
over 500 independent dealers 
ACT has hand-picked 60 Pulsar 
Software Centres who specialise 
in Pulsar and can give 
immediate on-the-spot 
advice and action. 

A STAR-STUDDED CAST 
The Pulsar Range for Apricot: 

Sales Ledger £195 dGraph ,m £195 

Purchase Ledger £195 MicroModeller"” £595 

Nominal Ledger £195 Mars"” £395 




£195 Super Calc 2 tm (u P grade) £95 

£195 SuperCalc 3 tm (upgrade) £195 

£195 Multiplan"" £175 

£195 Wordstar"" £295 

Informer Database £295 Mail Merge'"' £95 

dBase IT! £395 SuperWriter ” 1 £295 

For more information on Pulsar the Star Performer 
for Apricot clip the coupon and return to 

ACT (Pulsar) Ltd 

Freepost Birmingham B16 1BR 

or call 021-455 7000 

indicates registered trade mark. Ownership details on request. All prices exclude VAT. j 









SEE THE STAR 
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CHROMASONIC 

business systems 

48 JUNCTION ROAD, ARCHWAY, LONDON, N19 5RD 

Telephone: 01-263 7341 


ONE SUCCESS ... 

• sinus i 




TYPICAL SOFTWARE NOW 
AVAILABLE ON BOTH 
MACHINES 

if Sales, purchase, nominal ledgers 
if Invoicing and order processing 
if Stock control 
if Word processing 
if Database management 


AFTER ANOTHER 

goF o«th*" h # 

apneot 

THE 4th generation 
personal computer 



FEATURES 

if Sirius and IBM compatible 
if Unique two line MicroScreen tm 
if MicroScreen tm turns into full function 
calculator 

if Built-in auto dial modem option 
if 3-5" disk technology 


CALL US NOW FOR A NO OBLIGATION DEMONSTRATION 
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our products that puts 
our dealers even 
further in front. 



■ Unrivalled price/performance 

■ Immediate availability 

■ Full dealer support package 

■ Consistent quality 

■ No-nonsense warranties 

■ National coverage 


B ACKED BY the Dyneer Group, X-Data has 
resources to buy the highest quality products at 
best possible prices, so the dealer gets the deal he 
deserves. Superb depot service facilities, unrivalled 
technical support and fast action telephone service are all 
X-Data hallmarks. 

And for the dealer, fast response. Sensible stock- 
levels allow rapid delivery against dealers’ orders. Fast 
response to technical queries gives you the help you want 
when you want it. True specifications, so the dealer 
knows that whatever he buys will do its job properly, and 
guaranteed quality which ensures no hidden costs. 

X-Data supports the dealer. X-Data ensures the 
dealer gets what he needs. X-Data will be here to serve 
you when the others have gone. 


■ OKI matrix printers 

■ Dyneer daisywheel printers 

■ IMI Winchester disk drives 

■ Dyneer disk sub-systems 

■ Xebec disk sub-systems 

■ Dyneer colour/mono monitors 



X-DATA LIMITED,750 DEAL AVENUE,SLOUGH TRADING ESTATE,SLOUGH, BERKS SL1 4SH.TEL: SLOUGH (0753)72331 
a company 
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Xerox16/8 

Although RankXerox stands atthe forefront of technological achievement, 

it is often slowto put its ideas into practice. Itslatestmachine, the 16/8, 

boasts two processors which means it can perform two tasks concurrently. 

Peter Bright was first in line to see the machine. 


Rank Xerox is a strange company — it 
has the reputation of being full of good 
ideas which it then does nothing with. 
For instance, years ago it invented a 
very good local area network called 
Ethernet, then left it to drift around 
before picking it up again. Ethernet now 
looks set to become the industry 
standard local area network. Xerox also 
invented the mouse and combined it 
with icons and screen windowing to 
create the Star executive workstation. 
Apple Computers then came along, 
took the idea (and the engineers) from 
Xerox and developed the Lisa system. 

Xerox's latest offering in the personal 
computer market, the 16/8, is a develop¬ 
ment of the 820 series of Xerox micros. 

But, before you stop reading this 
article with the time-honoured cry of 
'Xerox-Boring' read on, because the 
16/8 has some interesting tricks up its 
sleeve. 

The most interesting feature of the 
16/8 is that it has two processors which 
can run totally independently of each 
other. So what you get in effect is two 
micros in one box. This means that it is 
possible to have two different pro¬ 
grams running atthe same time. 

Xerox is also keeping up with the 


times by including a mouse with the 
16/8 so there is no need to be envious of 
Lisa owners any more. Nowyoutoocan 
have a mouse (and the complete 
system will only cost you £1961). 

Hardware 

At first sight the Xerox looks much like 
the C/WP Cortex (Benchtested in De¬ 
cember '83). Instead of the usual 
configuration — processor box, disks, 
monitorand keyboard — the processor 
is packaged with the monitor and the 
disks come in a separate box. The 
advantage of incorporating the proces¬ 
sor in the monitor box is that it takes up 
less desk space. 

Unpacking the machine and setting 
it up was very easy; it was simply 
necessary to plug in the disk drives and 
the keyboard, switch on and go. 

The main unit and disk drives come in 
the standard off-white pre-formed 
plastic. 

All the I/O ports for the processor are 
located on the rear of the main box. The 
connectors are the 'D' socket type and 
consist of the following: disk port, 
keyboard port and two RS232 
serial interfaces, one for the printer 
and one for communications — no 


Centronics printer port is provided. 

Inside 

Getting inside the 16/8 is very easy: all 
that's needed is to remove two screws 
and lift off the top cover. Once this has 
been removed all the main compo¬ 
nents can be reached. 

The 16/8 containstwo processors—a 
Zilog Z80Arunning at4MHzand an Intel 
8086 running at 4.77MHz. In simple 
terms the 16/8 is Xerox's old 820 II with 
the addition of an 8086 card. The main 
PCB lies flat at the bottom of the casing 
below the VDU tube. The board is well 
made and contains the Z80 processor 
along with all the TTL logic needed to 
run the machine. The board also 
contains two expansion slots, one of 
which is used for the 8086 processor 
card.lnterestingly,thiscardisnotmade 
by Xerox but by Vector International in 
Belgium. The card is very well made 
with sockets being used for all the 
chips. 

Usually, if a micro has two proces¬ 
sors it uses oneforthe main processing 
and one to handle the I/O. The 16/8 is 
unusual in that each processor can act 
independently of the other. Each pro¬ 
cessor has its own RAM and can get on 



The keyboard is well laid out and has a lot of 'give' in it 
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The Xerox is a variation on the traditional three-box theme 


with one task while the other does 
something totally different. This ability 
allows two applications programs to 
run concurrently. I'll cover this in more 
depth in the 'Systems software' section 
below. 

The total memory available on the 
entry level 16/8 comes to 192k. This is 
divided upinto 64kfortheZ80and 128k 
for the 8086. Memory on the 8086 can 
be further expanded to 256k on board 
by piggy-backing the extra RAM onto 
the 8086 card. There is also 8k of ROM 
which contains the Host Terminal and 
Typewriter programs (see below) and 
the bootstrap CP/M loader. 

In use, the machine is very quiet. This 
is partly due to the fact that it does not 
use a fan for cooling. Instead it uses 
convection cooling so that all the heat 
can rise away from the electronics and 
escape through vents in the top of the 
main casing. The machine can be reset 


either by pressing the reset button 
located on the back of the main 
processor box or by pressing the 
control and escape keys at the same 
time. 

Disks 

The 16/8 can support either 5V4in or 8in 
floppy disks as well as a hard disk. The 
review machine came with twin 
double-sided, double-density 5V4in 
drives giving 400k of storage per drive. 
The other 5V4in drive option is single¬ 
sided giving 140k per drive. Xerox can 
also supply single and double-sided 8in 
drivesand a 10 megabyte8in hard disk. 
In use the disk drives were very quiet 
but also got quite hot. 

Expansion 

By the time you read this article, Xerox 
should be able to supply either 5 or 10 
slot expansion boxes. These will sit 


under the display making the machine 
look more like a conventional three box 
micro. 

I was disappointed that Xerox could 
not supply an expansion box with the 
review machine. The reason for this 
was that it did supply a high resolution 
graphics board which meant that every 
time I wanted to use the high-res board I 
had to open up the machine, take out 



The original rodent! 
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the 8086 card and plug in the high-res 
card. Quite a performance just to get 
pretty pictures on the screen! 

Apart from high-res, Xerox will also 
be able to supply a number of other 
cards, such as extra RAM and an 
Ethernet link. 

With regard to the Ethernet link, it 
should be possible to set up some very 
powerful networked systems using the 
16/8.1 am told that part of the reason for 
the separate processors is to allow for 
networking using the Z80 as a dedi¬ 
cated network processor. 

Keyboard 

Instead of using its old 820 keyboard, 
Xerox has designed a new low profile 
version. This contains a total of 97 keys 
divided up into five functional areas. 
The left-most area contains the qwerty 
typewriter keys complete with a small 
LED in the shift lock key so that you can 
tell when the keyboard is locked in 
uppercase. 

To the right of the qwerty section is 
the cursor control section. This is set 
out in an odd manner with west, south 
and east side by side, and north set 
above this line. The cursor control 
section also provides a 'home' key 
which moves the cursortothetop left of 
the screen. 

Above the cursor control section is a 
group of four keys marked 'Accept', 
'Delete', 'Prev' and 'Next'. These keys 
are used by application programs in 
much the same way as the other 
function keys. Different key-tops are 
supplied for different functions. 

To the right of these keys is the 
numeric keypad. The middle key has a 
small bump on top of it so that touch 
typists can find it easily. 

Nineteen function keys run along the 
top of the keyboard. They are broken 
down into three groups of four, one a 
group of two and one single key. On my 
keyboard these keys were labelled FI to 
F12 plus one blank key, one labelled 
'undo'and one labelled'help'. I couldn't 
make the help key do anything useful. 
The keyboard supplied with the review 
machine was a USA spec, non-word 
processing keyboard. Xerox can also 
supply a customised word processing 
keyboard with all the function keys 
properly labelled. 

The keyboard as a whole is con¬ 
nected to the main unit using the 
standard method of coiled cable and 'D' 
plug. It also has a 15-way 'D' socket 
which allows the mouse to be con¬ 
nected to the keyboard. On the under¬ 
side of the keyboard there are two feet 
which can be extended to allow the 
keyboard to be tilted to give a better 
angle fortyping. 


When I started to use the keyboard, I 
thought it had a 'dead' feel to it. Also 
there's quite a lot of give in the base 
supporting the keys so that if you press 
a key hard the whole keyboard moves. 
One thing that annoyed me was that 
none of the keys autorepeat. I can't 
understand why Xerox has done this — 
It must be possible to configure the 
system to autorepeat because one of 
the system disks supplied allowed the 
'E' key to autorepeat. 

Mouse 

The review machine was supplied with 
a 'mouse'. If you have been on a desert 
island for the last year and don't know 
what computer mice are, then read on. 
If you know about mice you had better 
skip the next section. 

The Mouse was invented by Xerox 
for its Star executive workstation. The 
idea behind the mouse is that people 
don't like using keyboards. Traditional¬ 
ly the average executive is unable to 
type and so Xerox came up with a small 
hand-held device which could be used 
to control the cursor on the screen. A 
mouse also has either one, two or three 
buttons on its back which can be used to 
control machine operations. On the 
Star workstation the mouse is used in 
conjunction with ikons and multiple 


windows to create an advanced inte¬ 
grated system. 

The mouse supplied with the 16/8 is 
the same one that's used with the Star 
workstation. It has two buttons on its. 
back — the left one returns a control N 
and the right one returns a control 0. On 
the underside of the mouse there are 
three ball bearings arranged in a 
triangle. The top bearing is used to 
register which direction the mouse is 
being moved in. Players of Missile 
Command will know how this trackball 
arrangement works. 

Screen 

11 iked the screen. When you look at itthe 
first thing you notice is a large black 
lump of plastic in the front of the main 
casing. This is in fact a Polaroid 
anti-glare filter which works by the 
ingenious method of twisting rays of 
light through 90 degrees. This filter 
does work, the only drawback being 
that it cuts down the brightness of the 
screen making it difficult to read in 
some circumstances. It is sometimes 
necessary to turn the brightness up: the 
brightness control is a sliding bar 
located on the underside of the main 
casing at the front. 

The display itself is the standard 24 
lines by 80 characters. If the high 



Disk, keyboard and two RS232 ports — no Centronics 
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LONDON COMPUTER CENTRE 


NEC ADVANCED 

PERSONAL 

COMPUTER 

16 bit 8086 128K Ram | 

2.4Mb Disk Storage 

CP/M86- MS DOS 

Green Screen £1985 

Colour Display £2595 

> ^ LCC SPECIAL BUNDLE. 

NEC APC- R.R.P. £1985 

■ LL NEC Dot Matrix Printer R.R.P. £ 395 

■1 1 Benchmark WP Software R.R.P. £ 311 

■ f|[| Cables R.R.P. £ 30 

Bp|r £2721 

you pay £1985 

. you save £ 736 

apricot dR 

256K 

-.eiK- ■ 

SIRIUS 1 

1.2 Mb Disk Storage £2195 
2.4 Mb Disk Storage £2895 

10. Mb Disk Storage £3995 

Hard Disk for! IBM PC, 1 

Sirius, QX10 NEC 

10 Mb £1545 1 

15 Mb £1695^^^^™ 1 
20 Mb £1995 „ 

20 Mb Tape liilliiliili'illu 

Streamer £1495 - | 

^coronopc 

IBM PC COMPATIBLE 

*256K RAM *Twin Floppy Disk Drives 
*Big 9"Screens ^Serial & Parallel Ports 
^Concurrent CP/M, multimate (Wangwriter) 
Word processing software £2295 

New TANDY 
Model 4 

CP/M 3.0* Optional extra 
64K-128K RAM 

from £1299 

TELE-VIDEO 

806/816 

the Multi User 
Computer System 

LAP PORTABLES 

EPSON TANDY 100 

■ ■ Portable with built-in 

FI A&U 4 Programmes: Word Processor, 

Pr.rtahlo with hi lilt address book, scheduler, and 

bU 11 communications. Large 40x8 char, 
in printer nnedispiay 

from £402 £433 

NEC PC 8201 16K RAM 
EXPANDABLE to 96K 

Lap Portable with 8 built in programmes, 

Word Processor, Investment Portfolio, 

Loan Evaluator, Appointment/Schedule, 

Bar Code Reader, Calculator, Tank & 

Snake Game, Music Generator. 

Large 40 x 8 LCD Display 

Built-in Serial, Parallel & 

Bar Code Reader Ports. £475 

Free 12"monitorwith 

9 SCREEN ZORBA 

^pi Portable 

• display 800K disc 

Free software 

JU FLOWRITER 
VM//# RP 1600 

60 cps 

Fast and reliable 

TEC F1QAX1 b 
40CPS£^B 

compatible 

Japanese reliability £1350 

W. Star Printers* 

. Delta 10-160 CPS serial & 
parallel interfaces built-in 
mSm ) 8K buffer £399 
, ^ ajgj 1 Gemini 10X120CPS. 

* Epson compatible control codes. 

wi 3in0ne 

TOSHIBA 
. "til# 1 P1350 

24 Needles - high speed 
drafts 190 CPS Letter Perfect 

Printing 100 CPS Addressable Pin 
Graphics £1130 Options: 

Tractor £87: Sheet feeder £520 

EPSON 
FX80/100 
J60 CPS J 

New JUKI 6100 
Daisywheel 18 CPS 

Bi directional 

^protocols £399^^5^ f 

3 TRAY AUTO 
SHEET FEEDER A 

For originals, M 

copies and envelopes. \p 

£695 

SUITABLE FOR MO 

All prices are Exclusive of V 
Large range of CPM Soft' 

i 

SINGLE 4i 
ft SHEET Si 
tejjFEEDER £375 

1ST DAISY PRINTERS 

AT and Delivery. Dealer Enquiri 
ware available. Please phone fo 
Demonstrations on all models. 

SENDATA 800 SERIES 

L ACOUSTIC COUPLER 

Bi Buzz Box 

Direct Connect Modem 

ies invited on all Products, 
r catalogue & price list 


43 Grafton Way, London W1P 5LA (Opposite Maples) 

Opening Hours: 10-7 Mon-Fri. 12-4 Sat. 

01-387 4455 (4 lines) Telephone Answering Service After Office Hours Telex: 8953742 





























Brainstorm ! 


Widely used in 
schools 


4-8 year olds 

Free Ollie 
Octopus badge 
with each 
program 


Ollie the Octopus must 
be moved around 
different undersea mazes 
to catch fish for himself 
and his hungry children! 
AMAZING OLLIE 
introduces children to 
the exciting new world 
of numbers (.with options 
for basic number 
recognition, counting 
and adding), whilst 
providing a fascinating 
program for the whole 
family to enjoy. 


Amazing Ollie 



storm 


OLLIE OCTOPUS’ 
SKETCHPAD is the 
program for young 
children and adults alike. 
Its easy to use manner 
lets you create an 
imaginative picture from 
a blank computer screen, 
with no trouble at all. 
Making full use of the 
colours, you can draw 
lines in 8 different 
directions, or .build 
circles, squares or 
triangles, which can then 
be made bigger, smaller 
or shaded in. 


Ollie Octopus’ 
Sketchpad 



BBC Model B 16K and 48K-ZX Spectrum 

STO R S oftwri r p 3$ o 93 5 35^ 

IIVI IVVLAI W Storm Software, Winchester House, Sherborne, Di 

- VALUE ■ APPLE • VALUE ■ 


BASE UNITS APPLE CARD ADD-ONS APPLE DRIVE ADD-ONS 



__ iuoe station. 

■ WOLF CROWN ■ 


Alphasoft Limited • Unit 8, South Bank Business Centre, 1 Ponton Road, London SW8 5BL ■ Telephone: 01-627 4400 
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BENCHTEST 


resolution board is used the screen has 
a resolution of up to 642 x 250 pixels 
which allows high quality displays to be 
created. 

My main dislikes about the screen 
were that it is apparently not possible to 
adjust the contrast. 

Systems software 

When you first switch the machine on, 
you are greeted with a screen asking 
you to choose one of three options. 
These are: L(oad System), H(ost Ter¬ 
minal), T(ypewriter). Of these, Host 
Terminal and Typewriter are ROM- 
based programs and Load System calls 
the disk operating system. 

The Host Terminal program is very 
usef u I if you want to use you r 16/8 to act 
as a terminal to a mainframe as well as a 
stand-alone micro. 

As this program is ROM-based there 
is no need to go tothetroubleof loading 
CP/M — all that's needed is to switch on 
the machine and call the program from 
the sign-on menu. The program uses 
the RS232 comms port in full duplex 
mode running at 300 baud. All the data 
displayed on the screen is saved in RAM 
in CP/M's Transient Program Area 
(TPA) and can be saved to disk later 
using CP/M's SAVE command. 

I.tried this utility out briefly on Prestel 
using an acoustic coupler plugged into 
the RS232 port. It seemed to work very 
well. 

The Typewriter option can be used if 
you need to type out a quick letter. This 
mode does not have any text editing as 
such — it simply echoes what you type 
on the screen to the printer. I spent quite 
a long time trying to make this work 
with the Epson MX80-supplied with the 
machine, all to no avail. It is possible 
that this was due to a fault in the 
program, but it is more likely that the 
vagaries of RS232 protocols were to 
blame. 

The 16/8 supports three disk operat¬ 
ing systems — CP/M-80, CP/M-86 and 
MS-DOS version 2. Xerox has custo¬ 
mised CP/M-80 and CP/M-86 so that if a 
disk error occurs you are not presented 
with the dreaded BDOS ERROR ON A 
message. In Xerox's version of CP/M 
disk errors occur gracefully with an 
A(ccept), l(gnore), R(etry) message. My 
copy of CP/M had a nasty bug in it 
because every time I changed a disk in 
drive A, the drive set itself to Read Only 
(as it should) but refused to allow itself 
to be reset or control C'ed. This had the 
effect of turning file copying into an 
exercise in ingenuity trying to convince 
the drive that it wasn't Read Only. 

When the machine is first switched 
op and the L(oad System) option 
selected, the machine loads up CP/ 


M-80. It is then necessary to load 
CP/M-86 by typing"LOAD 86". As soon 
as both operating systems have been 
loaded it is possible to switch between 
the two by typing control backspace to 
get from 80 to 86 and control return to 
get from 86 to 80. This means you could 
load upCP/M-86, call WordStar, tell itto 
print a document, switch back to 
CP/M-80, and then load a spreadsheet 
and work on that while the WordStar 
document is still printing. 

This ability to perform more than one 
task at the same time is known as 
'concurrency'. At the moment the main 
way of achieving concurrency is by 
using Concurrent CP/M. This allows up 
to four different tasks to be carried out 
at the same time. The difference is that 
Concurrent CP/M works by telling one 
processorto spend a shorttimeon each 
task in turn; on the 16/8 each task is 
carried out on its own processor. In 
effect you have two micros in one box. 

The use of concurrency on the 16/8 
does raisea few problems though. One 
of the most useful features of concur¬ 
rency is the ability to carry out 'print 
spooling'. This means that you can 


print out a file while you get on with 
doing something else. This is not 
always possible on the 16/8 for the 
following reason. Say that you have 
just finished a document on WordStar 
running under CP/M-86 and you wantto 
print it out and get on with another 
document. You tell WordStar to print 
the document, switch to CP/M-80 and 
trytocallWordStaragain.ltwon'twork 
because your version of WordStar was 
designed for a 16-bit processor. The 
only way out of this is to buy two copies 
of WordStar — one 16-bit version and 
one 8-bit version — not a very satisfac¬ 
tory arrangement. However, even if 
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BM1 

1.2 

BM2 

3.6 

BM3 

7.4 

BM4 

7.7 

BM5 

8.7 

BM6 

16.0 

BM7 

4.7 

BM8 

24.7 

All timings in seconds. For a listing 

of the Benchmark programs 
'Direct Access'. 

see 


you don't use the concurrency, you still 
have a machine that can run both 8-and 
16-bit software which means that a far 
greater variety of software is available. 

If you decide that you would preferto 
run MS-DOS version 2 rather than 
CP/M-80/86 you will not be able to use 
the concurrency features of the 16/8. 
Actually loading MS-DOS is quite a 
performance. First you have to load the 
MS-DOS boot disk, then you have to 
load the MS-DOS'systems disk, then 
you have to load the applications 
program. If you haven't got the mes¬ 
sage that it might be a better idea to 
stick with CP/M by thetime you've gone 
through this a few times, then you 
never will. 

Disk utilities 

Xerox has supplied the usual set of disk 
utilities. The only problem as far as the 
review machine was concerned was 
that some of these utilities seemed to 
have random errorgenerators built into 
them! To be fair to Xerox it did supply 
new versions of the offending pro¬ 
grams, but I still didn't trust some of 
them. 


INIT is the disk formatting utility. 
When called, it asks which disk you 
want to format and then asks whether 
the disk is single-sided single-density, 
single-sided double-density, double¬ 
sided single-density or double-sided 
double-density. In theory once you 
have done this, the program should go 
onandformatthedisk.Whathappened 
in practice was that it crashed out 
proclaiming that the drive door was 
open. Once it had got this out of its 
system it then happily formatted the 
disk on the second time of asking. 

SYSGEN is used to transfer the 
system tracks to a new disk. SYSGEN 
can only be used if CP/M-86 has not 
been loaded. If CP/M-86 is present the 
program will tell you you should reboot 
in CP/M-80 stand-alone mode. Other 
than that SYSGEN works fine. If you 
want to copy the whole disk you will 
need to use COPY. This is to be avoided 
if at all possible as it's very slow. Then 
again I suppose it is betterto be slow but 

Configur 

CONFIGUR allows you to change some 
of the system parameters and either 


‘With regard to theEthernetlink, itshouldbe possible to 
set up some very powerful networked systems using the 
16/8. . . part of the reason fortheZXO processors is to 
allow for networking using theZ80 as a dedica ted 
network processor. ’ 
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save the changes to disk or temporarily 
activateyourchanges.Thelatteroption 
is very useful if you are not quite sure 
what the result of your changes will be 
— you can temporarily activate the 
changes without changing the system 
tracks on the disks. All the options are 
presented in menu format. Changes 
can be made by using the cursor keys to 
move the cursor to the desired option 
and then by using thespacebarto scroll 
through the different settings. Using 
CONFIGUR you can do the following: 
Record restart command. This allows 
you to specify a program which will be 
called every time the system is booted 
up. I suspect that the most common use 
for this option will be to issue the 
"LOAD 86" command needed to call 
CP/M-86. 

Select printer port/comms port op¬ 
tions. With this you can set the baud 
rate, parity, XOn/XOff, etc, on the 
printer port and the communications 
port. A point to remember here is that if 
you are using the machine as a host 
terminal with the ROM-based terminal 
emulation program, you will not be 
able to set the word length, parity, etc. 
The reason for this is obvious — 
CONFIGUR is a CP/M utility and CP/M 
won't be present if you are using 
ROM-based software. 

Select I/O device assignments. This has 
the same effect as the CP/M's STAT 
DEV: but is much easier to use. 

Select floppy disk head step rate. This 
allows you to vary the speed at which 
the floppy disk read/write head moves 
across the disk. I can't imagine why you 
would want to do this. (All ideas on the 
back of a five pound note, etc.) 

You can also use CONFIGUR to set 
the screen attributes (Highlight/low- 
light, blinking, etc,) and to set the 
keyboard data format (7- or 8-bit). 

Applications software 

Xerox supplied a number of applica¬ 
tions programs with the review 
machine including two word proces¬ 
sing packages—WordStarandXerox's 
own 823 word processor. 

Old faithful WordStar managed to eat 
half of one of my articles—which didn't 
exactly make for a happy afternoon. I 
was just aboutto condemn the machine 
for being unreliable when another 
machine in the office managed to eat an 
entire Benchtest that a certain Home 
Computing Editor had just finished 
writing I This has Ted me to believe that 
we must have had some surges on the 
office power supply that particular 
afternoon. 

The version of the 823 word proces¬ 
sor has been modified by Xerox to work 
with the mouse and was supplied to 


demonstrate that the mouse does 
actually work. This program is menu- 
driven, so you can use the mouse to 
move the cursor around and choose 
from menus. The mouse implementa¬ 
tion was fine as far as it went but the 
program would need more modifica¬ 
tion to integrate the mouse fully. 
Having said that, Xerox did point out 
that the program was not intended for 
serious use and isstill being developed. 

Apart from the word processors 
Xerox also supplied a graphics package 
known as Grafox. Grafox is designed to 
work with the 16/8's high resolution 
graphics hardware and runs under 
CP/M-80 on the Z80 processor. Using 
Grafox you can create Pie Charts, Bar 
Charts and Line Graphs using either 
data that has beep entered manually or 
data from a wide range of spreadsheets 
and databases. I tried this out using 
data that I had created in a Supercalc 
model and it worked just fine. Where 
Grafox differs from some other 
graphics packages is in its ability to 
create graphs and charts by applying 
formulae to existing data. 

Grafox supports a wide range of 
maths functions such as SIN,COS,TAN, 
LOG, etc, which can be used to create 
some very sophisticated displays. This 
is not the place to give a detailed 
description of this package — suffice it 
to say that it is a very powerful package. 

The only programming language 
supplied with the machine was Micro¬ 
soft's Basic-86 running under MS-DOS. 
Alookatthe Benchmarks will showthat 
the 16/8 compares well with other 16-bit 
micros being neitherthefastest northe 
slowest we have tested. 

Documentation 

The 16/8 was supplied with no less than 
eight user manuals of which three 
claimed they were the user guide. In 
fact, of these three one was the 
reference guide, one was theoperator's 
guide for machines with 8in drives and 
one was the operator's guide for the 
hard disk system. 

All the Xerox manuals were very well 
packaged in cloth-covered, loose-leaf 
binders and boxes. All the text was 
photocopied (well, what do you expect 
from a company that makes photo¬ 


copiers?). The user guides were well 
laid out with much use being made of 
diagrams and cartoons. The reference 
guide contained everything I wanted to 
know but the information was not 
always where you would expect to find 
it and, although there was a list of 
contents, there wasn't an index, so 
finding things was a bit difficult. 

Of the other manuals, two were for 
MS-DOS — one reference guide and 
one user guide, two for Multiplan and 
one for Grafox. 

Prices 

An entry level 16/8 can be purchased for 
£1961 plus VAT. This is very competi¬ 
tive with other 16-bit machines on the 
market. The review machine complete 
with twin, double-sided, double¬ 
density disk drives costs £2174 plus 
VAT. If you decide you need the ex¬ 
pansion box, it will cost an extra £400. 

Conclusions 

When this machine first arrived in the 
office I didn't think that I was going to 
like it. The systems software was giving 
me trouble and after it ate half of one of 
my articles I didn't trust it. I have now 
changed my mind. Bear in mind that the 
review machine was a very early 
production model which decided to 
have a fewteething troubles while I was 
using it. Xerox put the systems soft¬ 
ware right and I had no more problems. 

The big feature of the 16/8 is 
obviously its concurrent processing. 
However, I am not sure how useful this 
will be in practice. The trouble is that it 
does not support useful features such 
as print spooling. This means, for 
example, that if you want to spool a 
WordStar printout, you will need two 
copies of WordStar—one 8-bit version 
and one 16-bit version. Having said 
that, if, for example, you are upgrading 
from an 8-bit system and can transfer 
yourfiles, this machinecould provide a 
useful upgrade path — the Z80 proces¬ 
sor could be very useful as a dedicated 
network processor in a local area 
network. Even if you don't use the Z80 
processor, the 16/8 is very competitive 
with other 16-bit machines on the 
market and is worth looking at. mil 


Technical specification 

CPU 

Z80A running at4MHz and 8086 running at 4.77MHz 

RAM 

192ksplit into 64kforZ80and128kfor 8086 

ROM 

8k 

Display 

24linesx80 chars 

Keyboard 

97 keys plus mouse 

Disks 

Either5.25 or8infloppiesor8in hard disk 

I/O 

Two x RS232 (onecomms, one printer), keyboard, disk 

Software 

CP/M 80-86, MS-DOS 
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FiMjpjr perfect 
partner with fcarus 


When you're choosing a computer, 
love at first sight can lead to a brief 
and disappointing flirtation, when 
what you wanted was a lasting and 
meaningful relationship. 

That’s where the unique Icarus 
computer dating service can help! 

Just fill in this simple questionnaire 
and see if Icarus can help you in your 
search for a perfect partner. 




PCW2-84 | 

Icarus Computer Systems Ltd 

Deane House, 27 Greenwood Place, London NW5 INN. 
Telephone 01-485 5574. Telex 264209. 


2. What interests and activities will you be 


sharing with your computer? 

Accounting j D. 

Word Processing |HJ 

Financial analysis and projection . Sf 
Stock control ' ' D' 

Full colour graphics □ 

Games O’ 


3. Which of the following characteristics 
do you consider important in a 16 BIT 
micro? 

Choice of CP/M 86 and MSDOS 
operating systems 


Expandability up to 896K RAM '• O ' 
Plenty of IBM PC compatible 
expansion slots 

FREE software to the valueof £7S0 
Good looks 

4. What special features do you look for 
a serious relationship? 

Access to hundreds of 16 BIT ’off the 
shelf software packages including all 
those designed for the IBM PC 
Access to 8 BIT CP/M software via 
optional Z80 expansion card 
Wide range of enhancements, such as 
additional serial ports, 8087 arithmetic 
co-processor for high speed maths 
functions and IEEE bus controller 
Close proximity of servicing and 
technical advice 
Good.family connections 

Now that you've completed the 

questionnaire, attach it to your 
letter heading and return it 
to Icarus for analysis. If 
we find that the Columbia 
PC is just right for you - 
and we've a sneaking 
feeling'it will be - 
we'll send you further 
details in complete 


nSfjri .s □ □ 















NEW HOME COMPUTER CABINET 


£79.95 

incl. VAT & Delivery 


JUST CHECK THESE STANDARD FEATURES 

1 Smooth sliding shelf locks in position just where you require it 
— and neatly glides away after use. 

2 The computer shelf has been designed to allow adequate 
‘Knee room’ for you to sit comfortably, and will avoid 
'programmers backache’. 

3 Adequate room to position tape recorder, printer, disk-drives, 
etc, alongside computer for ease of use. 

4 All cables neatly and safely out of sight, while allowing all 
units to be permanently connected if desired. 

5 Lots of storage space for cassettes, cartridges, books, listing 
paper, joysticks, etc. 

6 With shelves and doors closed, instantly becomes an elegant 
piece of furniture. 

7 The lower shelf accommodates all makes of video recorders 
currently available. 

8 Smart teak effect finish. 

9 Supplied as a flat-pack. Very simple to assemble, using just a 
screwdriver. Full instructions supplied. 

10 Measurements: Height 32V2ins, Width 36ins, Depth 16%ins. 


TERMS OF OFFER UK Mainland Customers only. Please allow up to 28 days for delivery. Money back guarantee if not satisfied 
provided the goods are returned undamaged within 72 hours of delivery. 

HOW TO ORDER Send Cheque or Money Order for £79.95 to: MARCOL CABINETS, PO Box 69, High Street, Southampton For 
further details telephone: (0703) 731168. F ' 
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GIVE YOUR MICRO 

THE SOFTWARE IT DESERVES! 


These new programs from BBC Publications have been specially developed to 



exploit to the full the great versatility of the British Broadcasting Corporation Microcomputer. 


Each pack contains a program cassette* and a comprehensive instruction booklet. 



White Knight 


Record Keeper 


Making the Most of the Motorists’ Log 
Micro 


Keep tabs on the cost of 
owning and running your car 
with this ingenious program^ 
from the Consumers 1 
Association. It includes checks 
on fuel consumption and tyre 
wear, and advance warning c 
regular major expenses. 
£10.00 


A very useful program 
enabling householders and 
small businessmen to keep track 
of their lists. 

£13.80 


The amazing chess program 
that won joint first prize in the 
home computer section of the 
PC.W Microcomputer Chess 
Championships. 

£11.50 


Over 25 great programs from 
the BBC tv series, designed to 
put your Model B through its 
paces. They include a flying, 
buzzing bee; a buggy 
searching a maze; and graphics 
tablet software. 

Book and software pack 
£12.95 


An extremely powerful 
electronic spreadsheet 
program. Enter figures and 
labels on the grid - rapidly total 
along rows or columns - alter 
some figures and see the 
results. Ideal for engineers, 
scientists, accountants, and 
everyone who needs ultra-fast 
calculations. 

Firmware* £74.75 


This book and software pack 
will help you extend your 
knowledge of BASIC. Richard 
Freeman explains how to write 
well-structured programs which 
are crash proof and easy to 
amend. The software illustrates 
a wide range of programming 
techniques,. 

Available shortly 


A book and software pack 
explaining and demonstrating 
assembly language 
programming using the Model 
B’s built-in BASIC assembler. 
Book £725 
Software Pack £11.50 


An ingenious program that 
teaches you to touch-type 
without the need for a book, 
using exercises approved by 
Pitmans. 

£16.10 


motorists’log s 


The BBC Chess Master 















































this YearWillBeAs Important 
TDTHe Computer Industry As 
i959\XAsToThe motor Industry 


1959 saw a revolutionaiy development in the evolution of the motor car that shook the industry The 
launch of the Mini. 



Twenty five years later, Sanyo are set to cause a similar stir in the world of computers with the launch of 
the first ever Small Business Micro. The Sanyo MBC 550. The first machine of its kind to offer the performance, 
compatibility and range of software of a true business micro for just £699* Which is 
considerably less than the cheapest business micro. 

So if your business requirements are too great for a personal computer and 
you cant justify the expense of a business micro, phone Logitek on 0257-426644, or 
STC on 0279-26777 or ICARUS on 01-485 5574 or clip the coupon and well show you 
the Sanyo MBC 550 or the more powerful twin drive Sanyo 555, two revolutionaiy 
new micros that mean business. 
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TK! Solver 

Has Software Arts come up with another successful formula in the shape ofTK! Solver? Mike 

Liardetexamines this unique equation-solving system from the inventors ofVisiCalc. 

Software Arts' new baby originated in 
the brain of Milos Konopasek, a textile 
engineer. Way back in the sixties he 
devised a suite of programs for solving 
complex textile equations. In 1980, he 
approached VisiCalc author, Dan Brick- 
lin, with his idea. And now, after a 
massive re-programming effort by the 
Software Arts team, TKISolver has 
arrived. 'TK' by the way stands for 
'tool-kit' and the'!' is the system's most 
important keystroke. 

TKISolver is, as VisiCalc was four 
years ago, a highly original and unique 
product. Essentially it istheworld'sfirst 
commercially available equation¬ 
solving system. Now if you have not 
looked at a mathematical equation 
since you were thrown out of your 
Maths 'O' level class, don't worry; 
Software Arts has made things as easy 
as possible for you. Along with TKISol¬ 
ver it is making available a number of 
'solver-packs' where the equations are 
already set up and all the hard work has 

already been done. Software Arts is 
aiming to produce a variety of these 
packs for different application areas, 
but it already has four available: 
Financial Management, Mechanical 
Engineering (both included with my 
review system), Building Design and 
Introduction to Science. 

TKISolver isonly the second product 
in five years from Software Arts. Its first 
effort was the world-famous VisiCalc— 
the system that invented spreadsheet 
software. For TKISolver, Software Arts 
has dropped its arrangement with 
Visicorp, the publishers of VisiCalc, and 
is publishing it itself, with some in¬ 
volvement from McGraw-Hill which is 
involved in publishing the solver- 
packs. In the UK, TKISolver is being 
distributed by Marketing Micro Soft¬ 
ware Ltd. 

What Does It Do? 

It should be obvious by now that 
TKISolver is definitely not a run-of-the- 

mill spreadsheet system. Basically it is 
an equation-solving system. You type 
in a series of equations, key in the 
values for some of the variables, then 
press the action key ('!') to work out the 
values of the other variables. 

With conventional spreadsheet sys¬ 
tems you have to decide before you 
start which aspects of the model are 
going to be input, and which will be 
output. Forexample, if you were using a 
spreadsheet on a mortgage calcula¬ 
tion, you might use it to calculate (ie, 
output) repayments, given the input of 
the amount borrowed, and interest 
rates, etc. Although you may not realise 
it, you are actually using equations as 
the basisforthe model. However, if you 
subsequently wish to know how much 
you can borrow for a specific repay¬ 
ment, you would then need to set up a 
completely different model, where re¬ 
payments are an input not an output. 
Nonetheless, this model is based on the 
very same equations, and you would 
have to solve them manually, before 
you could even set up the new model. 

With TKISolver, you just specify the 
equations once, and then freely change 
your mind about which variables are 
input and which output. With TK! 
Solver you can put the cart before the 
horse. So once the mortgage equations 
are set up you can readily answer 
questions like: how much could 1 
borrow at a repayment of £50 per 
month? What repayment period would 
keep repayments down to £60 per 
month? What will happen if interest 
rates fall. 

Of course there are many other 
facilities in TKISolver that would do 
credit to any spreadsheet package — 
for example, graph plotting, extensive 
'help' messages, and automatic unit 

Spreadsheets—a guide onthesheet.Theresultofthe 

fnrhpffinners calculation is displayed 

iui ucgu ii iuic) immediately with automatic 

Spreadsheetsoftware is useful to recalculations throughout, 

anyone who regularly uses a Frequently an alteration on the top 

calculator. line of a spreadsheet can change 

TheVDU screen acts like a everythingfromtoptobottominjust 

'window'on a large 'sheet'of twoorthreeseconds—an exercise 

numbers—neatly laid out rows and thatwould take several hours by 

columns, occasionally interspersed hand! 

with text headings. Each month, the 'Which 

By using a few quickly learned Spreadsheet?'series analyses and 

keystrokesitispossibletoshiftthe tests a different spreadsheet 

VDUwindowtothedesiredpointof system. Further information for 

interest. Itispossibletoentertext, a beginners can be found in the 

number or a 'formula'which can, if spreadsheetartidesinthePON 

required, be a complex calculation February and December 1983 

referring to several other positions issues. 
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conversion (eg, imperial to metric, 
pounds to dollars). 

Getting started 

My review copy of TKiSolver was for 
the IBM PC. Currently, in the US at least, 
there are other versions available for 
the DEC Rainbow, Apple lie, and Wang 
machines running MS-DOS. Between 
them, these versions encompass two 
different processors and four different 
operating systems, which speaks 
volumes for the versatility of Software 
Arts internal developmental language 
'IL' (short for 'implementation lan¬ 
guage'). Software Arts is planning 
further versions, but don't be surprised 
if CP/M isnotoneofthem.Quitesimply, 
the limited 64k of RAM in CP/M systems 
causes all sorts of problems for 
software packing this amount of 
sophistication. 

To run TKiSolver on a PC, at least 96k 
of RAM and one. disk drive must be 
present. To get the best out of it, 
however, a less minimal system would 
be advised, in particular an 80-column 
display, printer and more RAM. 

Having let my PC knowledge get a 


TKiSolver Scorecard 
Easy to learn: III (excellent) 

Easy to use: !! (good) 

Robustness/ 

Error handling: !!! (excellent) 
Facilities: !!! (excellent) 

little rusty of late, I was particularly well 
placed to check out whether the intro¬ 
ductory information to TKiSolver on 
the PC was up to scratch. The docu¬ 
mentation included a short booklet 
with clear concise instructions for 
getting started and solving a first 
simple problem. Thus it is possible to 
solve your first equation literally five 
minutes after you start — a great 

SRule 

rconsum = distanc/petrol 
speed = distanc/time 
cost = petrol* price 
rconsum = (speed * (200-2 * 
speed))/125 

Fig 7 Printout of rules-sheet for 
petrol consumption model 


confidence boost! 

Asthiswas a special PC version there 
was no need to go through a 'VDU- 
installation' procedure. The software 
was already primed with all the PC 
peculiarities. The booklet seems to 
anticipate every silly thing you might 
do — for example, confuse the letter T 
with the digit '1'—explains special keys 
on the keyboard and is well-illustrated, 
with pictures of how to insert disks and 
so on. 


Unfortunately the TKiSolver pro¬ 
gram is copy-protected, so you are 
unable to copy it onto a working disk or 
transfer it onto a hard-disk, etc. Soft¬ 
ware Arts does include a backup disk 
with the package, so you are not left in 
the lurch while ordering a replacement. 

Fairly early on it is necessary to use a 
data disk for'saving'equations you will 
be setting up, and regrettably you are 
forced to wrestle with the standard 
PC-DOS commands to do this. In 
comparison, the PC version of the Lotus 
1-2-3 spreadsheet system (and Soft¬ 


ware Arts' very own Apple VisiCalc for 
that matter) does all the formatting and 
copying for you, simply under menu 
control. Nevertheless the TKiSolver 
manual does contain clear instructions 
on how to go about this. 

SolvingTK-style! 

To run TKiSolver you simply type 'TK' 
in response to the PC-DOS prompt, give 
the copyright screen a quick glance and 
then you immediately enter the world 
of automated equation-solving. 

This world is organised as eight 
'sheets', used to hold all the informa¬ 
tion about the equations and other 
related matters. At any given moment 
any two of these sheets can be visible 
on the VDU screen, or alternatively the 
whole display can be given over to just 
one sheet. The familiar 'windowing' 
principle is used to organise the dis¬ 
play, with the current 'action point' 
denoted by a cursor. With a more 
complicated model, some sheets may 
grow bigger than the display space 
allocated to them. Attempts to move 
the cursor (using the arrow keys) out of 
the bounds of the display result in a 
rapid redraw to accommodate the 
destination point of the cursor — all 
very familiar to spreadsheet users. 
Although most of the sheets can grow 
as long as necessary, they all have a 


fixed width, and fixed column head¬ 
ings, so there is no need for them to 
grow horizontally, as a spreadsheet 
does. 

To get started with TKiSolver it is 
only necessary to work with just two of 
the sheets, and these are the two sheets 
on display when the system is first 
entered: the rule-sheet is used to store 
the equations and the variable-sheet is 
used for information on all the variables 
in the equations. As the equations are 
keyed in the variable names are auto¬ 
matically entered on the variable- 


sheet. You can enter as many equations 
as you like, limited only by the amount 
of memory available in the machine, 
but, in practice, quite complex models 
can be set up with just 10-20 equations. 

As an example, consider the simple 
petrol consumption model in Figs 1 and 
2. This model has four equations and 
seven variables. Suppose we are about 
to embark on a 300-mile motorway 
journey, and we are concerned to get 
there quickly, but not so quickly that we 
consume a huge amount of petrol. The 
firstthree equations simply define what 
we mean by rate of consumption, 
speed and total-cost and the fourth 
equation specifies how petrol con¬ 
sumption and speed are related. In this 
instance the minimum rate of con¬ 
sumption is 40mpg at 50mph, decreas¬ 
ing to a ludicrous level as the speed falls 
to Omph or rises to 10Omph. Clearly this 
equation is a gross approximation of 
the way petrol consumption corres¬ 
ponds to speed, but if we had the real 
figures available then TKiSolver would 
provide a mechanism whereby you 
could actually set up a 'user function'. 
This would exactly model the tabulated 
performance characteristics of the car. 

In Fig 2 three variables have been 
given input values (300 miles for 
distance, 10 hours journey time and 
£1.80 per gallon for petrol), and the 


St Input 

Name 

Output Unit 

Comment 

300 

rconsum 

33.6 

rateof petrol consumption 

distanc 


distance travelled 


petrol 

8.9285714 

petrol consumed 

10 

speed 

30 

averagespeed 

time 


timetaken 

1.8 

cost 

16.071429 

costofjourney 

price 


price per unit of petrol 

Fig 2 Printout of variable-sheetforpetrol consumption model 


‘To run TK! Solver you simply type 'TK'in response to 
the PC-DOS prompt, give the copyright screen a quick 
glance and thenyou immediately enterthe world of 
automatedequationsolving .' 


60PCW 






















DTI BULLET 

CP/M PLUS — THE LATEST CP/M 


When you test the DTI 
BULLET for yourself, you 
will discover that, under 
CP/M*, it simply outperforms 
most 16-bit micros on the 
market. The DTI BULLET 
not only opens up for you the 
vast array of CP/M* 
compatible application 
software, but will offer you 
multi-user capability via 
MP/M* and networking. 
Education, scientific, 
research, or business, you 
will find the exciting DTI 
BULLET gives you more 
opportunities for your 
money. 

R.R.P £1,850 + VAT 



DTI BULLET at a glance: 

• Z80A Processor running at full 
4MHz 

• 128 KByte RAM standard 

• Twin bi-directional RS232 ports 

• Centronics parallel printer interface 

• On-board floppy disk controller— 

— up to 4 drives 

— supports 5Va\w or 8in diskettes 

— single/double sided 

— single/double density 
Packaged with 2 double 
sided/density SV-tin drives giving 
800KB on-line storage 

• Winchester disk interface 

• Built-in power supply 

• Software: Supplied complete with 
CP/M* Version 3 operating software 
licence. 

*CP/M, CP/M PLUS & MP/MII 
are Reg. Trade Marks of 
Digital Research Inc. 


THE DTI BULLET INCORPORATES THE WAVE 
MATE Z-80 MICROPROCESSOR 
DEALER OPPORTUNITIES AVAILABLE FOR 
THE DTI BULLET 


COME AND SEE US ON STAND 207 AT THE WHICH COMPUTER SHOW? 


EACH DTI BULLET COMES COMPLETE with 
THE ‘SAGE’ ACCOUNTING PROGRAM — FREE! 


THE ‘SAGE’ 

ACCOUNTING PROGRAM 

Sales & Purchase Ledgers 
Nominal Ledger 
Cash Book 

Monthly/Yearly Accounts & Balance Sheets 
Full Analysis 

A TOTALLY INTEGRATED SYSTEM ON ONE DISKETTE 



EUROPE LTD- 


10 Cronin Courtyard, Corby, Northants NN18 8AY Tel: 0536 201152 
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remaining output values have been 
calculated by TKISolver: nearly nine 
gallons of petrol, costing just over £16. 

Now suppose we decide that we may 
be prepared to spend more, say, £18, 
and are wondering what difference this 
will make to the journey time. In Fig 3, 
TKISolver has been given this very 
problem. Notice that 'time' is no longer 
an input, but 'cost' is instead. In this 
instance TKISolver has calculated that 
the journey will take just four hours at 
75mph. Well that's how long it will take 
if we don't get pulled up by the police! 

Although this last printout gives no 
indication of the fact, the answers were 
obtained by using 'iterative' solving. 
The answers in the previous printout 
were obtained by 'direct' solving. 
TKISolver always tries direct solving 


first, and if this works the answers 
'tumble out' almost immediately. But 
not all equations will succumb to this 
method. Failing direct solution, TKISol¬ 
ver resorts to its powerful iterative 
solver. To get started the iterative 
solver must be fed with a guess value 
for one or more of the unknown 
variables. In this instance the speed 
was guessed as 50mph. 

Iterative solving takes longer than 
direct solving, and in the worst cases 
may fail altogether. It is possible to 
control the number of iterations before 
TKISolver gives up, and of course the 
better the initial guess, the better the 
chance of reaching a solution. In the 
example given, TKISolver's standard 
10 iterations were not sufficient to solve 
the problem when the initial speed 


guess was Omph. During iterative 
solving TKISolver displays an iteration 
count together with an estimate of the 
number of iterations it will need. 
However, there seems to be no way of 
interrupting the iterative solver if you 
get fed up waiting and want to try a 
better guess. 

Notice that two ofthecolumnsin Figs 
2 and 3 are blank. The 'St' column is for 
status information — for example, if a 
value is a guess—and the 'Unit' column 
is where the units can be specified. If 
you intend working with a mixture of 
units, say, metric and imperial or feet 
and inches, then you must specify 
what's what in the units column, and 
also use a third sheet—the units sheet 
— to indicate how one unit can be 
converted to another (for example, '12 
inches = 1 foot', '1 metre = 1.094 
yards'). 

So far we have mentioned just three 
of the nine sheets in TKISolver. The 
remaining six are: 

★ Global sheet. This sheet is used to set 
up various system parametersjike the 
maximum iterations allowed, paper 
width and other miscellaneous details. 

★ List sheet. Instead of a variable being 
assigned a single value it can be 
assigned a list of values, so that 
a sequence of solutions can be 
generated. 

The list-sheet lists any variable which 
has a list of values, then for each 
variable there is a sub-sheet which 
contains the actual sequence of values. 

★ User function sheet. There are 
instances when two or more variables 
are related in some way, but the 
relationship cannot be stated in a 
normal equation. Userfunctions can be 
employed in these situations. For ex¬ 
ample, a motoring magazine may 
publish a table giving a car's petrol 
consumption at various speeds and, 
using TKISolver's user function sheet, 
this table can be set up to model 
accurately the car's performance in this 
respect. 

★ Plot sheet. Several lists of values 
(from the list sheet) can be plotted on 
the screen or printer. The plot sheet is 
used to specify which lists are to be 
used and how the graph is to be 
annotated. 

TKISolver does not use high resolu¬ 
tion graphics facilities for its plots (see 
Fig 4). It builds up the image using 
normal text characters like '+', 'I' and 
'-'.This means that TKISolver requires 
no special graphics hardware, which is 
obviously an advantage, but the final 
result is not very pretty, and of course 
cannot be as accurate as a high- 
resolution plot. 

★ Table sheet. As an alternative to 
graph plotting, TKISolver can generate 


St Input 


300 


Name 

rconsum 30 
distanc 
petrol 


Output Unit 


Comment 

rateof petrol consumption 
distancetravelled 
petrol consumed 
average speed 
timetaken 
cost of journey 
price per unit of petrol 
Fig 3 Printout ofvariable-sheetfor petrol consumption with 'cost'as input 
instead of time. 


time 

cost 

price 
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Personal Computers from Fujitsu Japan’s Leading Computer Manufacturer. 

Think of microtechnology and you think of Japan. The undisputed 
leaders and innovators. The home of virtually every world-famous name in the 
field. 

At the heart of all microtechnology is the computer. And Japan’s leading 
computer manufacturer is Fujitsu. We make everything from one-chip micros to 
large-scale systems. 

Now, Fujitsu are launching their personal computers in Britain. And 
because we manufacture all our components ourselves, we can offer superb 
personal and business systems at competitive prices. 

We are making a long term commitment in Britain . And we’re looking for 
dealers. Dealers who are experienced and well supported. Dealers who wish to 
make a long term commitment for a solid future. 

We’re going right to the top. Make sure you’re there with us. 

FUJITSU MIKROELEKTRONIK 1 Curfew Yard,Thames Street, Windsor, Berkshire SL41SN. Telephone number07535 50551. 
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formatted reports. The information 
needed for each report—that is, lists to 
be reported on with column widths, and 
so on, is contained within the table 
sheet. 

Solver-Packs 

Software Arts has anticipated that a 
number of potential TKISolver pur¬ 
chasers will not have the time, inclina¬ 
tion or ability to set up the equations to 
model their particular problem area. 
The solver-packs have been introduced 
specifical ly for thei r benefit. 

Each pack is targeted at a specific 
application area, and is supplied as a 
disk and well-presented spiral-bound 
manual. When using a solver-pack you 
can safely ignore the rule and unit 
sheets and concentrate primarily on the 
variable sheet. 

You can use any of the models by 
simply setting up your chosen input 
values for the variables and then 
getting it to solve the equations to get 
the answers. 

Specifically, the financial manage¬ 
ment solver-pack contains 13 different 
models ranging from compound in¬ 
terest, through 'leverage' to bond 
analyses, and so on. There are 126 
pages in the manual, and the presenta¬ 
tion is of the same high standard as the 
TKISolver manual proper. 

One minor irritation is that all monet¬ 
ary units use the'$' symbol. It would not 
be too difficultto change this to ourown 
pound-sign, but it is a pity that Software 
Arts has not done this already forthe UK 
market. 

Documentation 

Since TKISolver was Software Arts' 
first venture in publishing, the com¬ 
pany was especially anxious to ensure 

screen, and this manual takes you, 
tutorial fashion, through nearly every 
facility in the system. 

Bringing up the rear, there is a 
massive reference manual outlining 
every last detail of the system. Software 
Arts did notforgetthe index, so it is very 
easy to find your way around every¬ 
thing. 

And if all that is not enough docu¬ 
mentation for you, the program itself 
provides extensive on-line help 
screens. 

How it works 

Software Arts is fairly confident that 
TKISolver will not be so extensively 
plagiarised as VisiCalc has been. 
Although VisiCalc is an extremely 
clever piece of software, a competent 
systems programmer will have a fairly 
clear idea of the internal workings of it 
once the user has seen it. This is 
definitely not the case with TKISolver. 
So, a discussion of how TKISolver 
works can only be fairly superficial. 

The solving process always starts 
with an attempt at direct-solution. An 
equation can be solved directly if, 
among other things, only one variable 
is unknown and that variable occurs 
only once. Thus if b & c are known 
(already solved or given input values), 
then the following equation can be 
solved directly as follows: 
b * c + a“2 + max(b,10) = min(c,5) 
a A 2+ max(b,10) = min(c,5) - b * c 
a"2 = min(c,5) - b * c - max(b,10) 
a = sqrt (min(c,5) - b * c - max(b,10)) 

Talking of square roots, TKISolver 
will not perform complex arithmetic, 
and can only work with real numbers. 

A surprisingly large number of sys¬ 
tems of equations succumb to the 
direct solver, which generally works 
quite quickly. In many instances there 

has exceeded the maximum permitted 
number of iterations. Note that the 
iterative solver needs to be fed an initial 
guess before it can start. This guess 
must be keyed into the variable sheet by 
the user. If it is a good guess then the 
solution process will be faster. Also 
some systems of equation can have 
more than one solution, and the initial 
guess will determine which solution is 
found. 

Finally, if all else fails the TKISolver 
manual gives some advice on what to 
do. Principally this amounts to rewrit¬ 
ing one or more of the equations into a 
form with which it can work more 
easily. TKISolver is happier with ex¬ 
pressions like x A 2 than x * x, and 
sometimes it helps if an equation is 
entered redundantly in some equiva¬ 
lent but different form. Obviously, the 
maximum permitted number of itera¬ 
tions can be increased, but this means 
longer waits. It is also possible to adjust 
the comparison tolerance — so that if 
two successive guesses differ by less 
than this the equations are deemed 
solved. 

Conclusions 

TKISolver has no direct competition. If 
you need a general purpose equation 
solver, and especially if your field of 
application is covered by the solver- 
packs, then you must have it. 

Although there are no rival general 
purpose equation-solvers to TKISolver, 
there are special purpose ones avail¬ 
able— in the shape of linear program¬ 
ming software, like Caxton Software's 
Optimiser. In addition to their prime 
function of optimising resources, linear 
programming systems can solve sets 
of linear equations, but without the 
need for initial guesses that TKISolver 
demands. However, LP systems cannot 
handle non-linear equations. (Exam¬ 
ples: '3 * x + 5 * y = 7' is a linear 
equation, but '3 * x * y = 4' and '3 * x"2 = 
12'are not.) 

However, what if you are not sure 
whether you need equation-solving, or 
whether some other modelling pack¬ 
age might not suffice? Well, you might 
put TKISolver alongside spreadsheet 
software like 1-2-3 or VisiCalc for that 
matter — all three are excellent in their 
own way and available on the IBM PC. 
But, undoubtedly, most users would 
find the spreadsheet systems easier to 
get to grips with. 

Finally, will Software Arts break all 
records again? Well, TKISolver is cer¬ 
tainly innovatory and with huge poten¬ 
tial. But 1 can t help thinking that it is 
going to have to work a lot harder to 
convince the masses of its real worth. 

B33 

' Specifically, the financial management solver-pack 
contains 13 different models ranging from compound 
interest , through ‘leverage’ to bond analyses.' 

that the overall presentation and stan¬ 
dard of the documentation was second 
to none. In its efforts to please it has 
really gone overboard. 

The manual, housed in an IBM-style 
library box, is comprehensive, well 
written, and beautifully packaged. An 
attractive reference poster is thrown in 
for good measure. 

A particularly nice touch is the 
introductory guide — specifically writ¬ 
ten forthe IBM PC. 

Immediately following on from this is 
a 200-page instruction manual. Nearly 
every other page shows a picture of the 

may be just one equation which can be 
solved directly, but once it has been 
solved, the newly solved variable 
allows another equation to be solved 
directly, and so on. 

If some or all of the equations cannot 
be solved directly then iterative solving 
is attempted. Iterative solving works by 
taking an initial guess value for the 
unknown variable(s), then applying a 
bit of mathematical magic to produce a 
'better' guess. If the 'better' guess is not 
good enough then it iterates again, and 
so on until either it hits the nail on the 
head or is forced to give up because it 
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A new printer from Epson 
for letter quality and speed 


Epson have now launched the 
LQ-1500 that gives you the best 
of both worlds, the speed to get 
the information on paper fast and 
high quality print you’ll be proud of. 

The LQ-1500 is a totally new 
breed of printer. A dot matrix 
machine capable of 200 CPS in 
draft mode, which can also be set 
to produce letter quality at 
66 CPS by simply flicking a switch. 

Like all Epson products, 
versatility has been a primary 
consideration of the LQ-1500, 
incorporating friction feed as 
standard with optional tractor and 
hopper feed, and carriage width 
of a full 15". 

You now have at your finger¬ 
tips all the advantages of a daisy- 
wheel machine, in terms of quality, 
together with the added benefits 
of condensed or enlarged 
characters and proportional 


spacing, plus a very high speed 
when set to operate in draft mode. 

Having superb graphics 
capabilities and optional 8 bit 
parallel (centronics) RS-232 and 
IEEE interfaces, the LQ-1500 has 
joined the Epson family of very 
fine printers. 



EPSON 

Extraordinary product. 
Exceptional quality. 

Epson (UK) Limited, Freepost, 
Wembley, Middlesex HA9 6BR. 
Sales Enquiries: Freefone EPSON. 
General Enquiries: 01-902 8892. 
Telex: 8814169. 


r a 


□ I would like a demonstration of the LQ-1500 printer. 

□ Please send me details of my local stockist. 

□ Please send me details of the range of Epson printers. 

Name_ 

Position_ 

Company _ 

Address _ 


n 


i - Tel: - i 
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THE FIRST IN 
DYIIdmK PACKAGES 
FROITI 
PROcom 



WHAT IT IS 

Whether you are a beginner 
or an experienced 
programmer it will make no 
difference with the 
DYNAMIC GRAPHICS 
package from Procom. You 
will be able to program 
professional looking 
graphics on your Spectrum. 
DYNAMIC GRAPHICS 
comes in two cassettes at 
the price you would 
normally pay for one. But do 
not let the low price put you 
off. DYNAMIC GRAPHICS 
is by far the most unique 
and much needed software 
aid on the market today. 


£14-95 





TAPE 1 

THIS IS A CHARACTER DESIGNER WITH A 
DIFFERENCE * FULL SCREEN ANIMATION OF 
SPRITES * 27 FUNCTIONS INCLUDING SPRITE 
HANDLING 96 CHARACTERS WHICH CAN BE SAVED 
ON TAPE TO USE IN YOUR OWN PROGRAMS 

* EASY METHODS OF INCLUDING CHARACTER 
DESIGNS IN YOUR OWN BASIC PROGRAMS * NO 
KNOWLEDGE OF MACHINE CODE NEEDED 

* SCREEN SAVING * SPRITES MAY BE TREATED AS 
SUPER LARGE CHARACTERS (4 x 4). THE LIST IS 
ENDLESS. YOU WILL BE ABLE TO DESIGN LITERALLY 
THOUSANDS OF DIFFERENT CHARACTERS FROM 
PAC MEN TO SPACE MEN OR SPACE SHIPS TO 
BATTLESHIPS. 

TAPE 2 

THIS IS THE ULTIMATE UTILITY FOR COMPOSING W 
HI RES GRAPHICS ON YOUR SPECTRUM. AS WELL ■ 
AS ESSENTIAL HAND DRAW CURSOR CONTROLS m 
(OR JOYSTICK) THERE ARE MANY ADVANCED 
FEATURES, SUCH AS FAST FILL AND RESCALE. 

THERE ARE IN ALL OVER 50 COMMANDS. A 
CONSTANTLY UPDATED STATUS DISPLAY. 
GENERATED PROMPTS ARE FULLY DISPLAYED. 

NOW YOU CAN DESIGN SCREENS AS GOOD AS THE 
SOFTWARE COMPANIES. 


DYNAMIC PROGRAMMING 

2 DYNAMIC ANIMATION 

3 DYNAMIC SOUNDS 

4 DYNAMIC FILING 

5 DYNAMIC EDITOR 
& ASSEMBLER 


EASY TO USE 


yjgg** 
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NEXT IN OUR "DYNAMIC" SERIES 
TO BE RELEASED IN FEBRUARY 
IS "DYNAMIC"PROGRAMMING! 


HOW TO ORDER 

Telephone orders 
(01) 508 1216 


PROcom 

SOPTUJRRE 


309 HIGH ROAD 
LOUGHTON 

cqccv 

Tel: (01) 5081216 





DYNAMIC GRAPHICS is the o 
that everybody will understand. The 
instruction manual is simplicity itself. 

No more strained eyes — the manual 
has large 10 x 8 pages with plenty of 
diagrams to make it easy for you. 

I YOUR TICKET TO RICHES? 

I Use DYNAMIC GRAPHICS to make 
I up your own program, and if it's good 
' we will market it for you and maybe 
make you rich.. 

DYNAMIC 
GRAPHICS 

Post to: PROCOM SOFTWARE, 309 HIGH ROAD. 

LOUGHTON, ESSEX. 
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NOWATRUESPREADSHEET,FUNCTION GRAPHING, EQUATION 
SOLVING, DIFFERENTIAL PLOTTING, INTEGRAL FINDING, GRAPH 
MANIPULATING, MATHS TEACHING PACKAGE IS AVAILABLE 



S rt INTOUT Of ITEXATlON 




It’s called CARTESIAN and it’s more fun than a 
game. High resolution graphics and excellent 
documentation mean that in a short time you 
should absorb most of the concepts relating to 
calculus and the solution of polynomials. 

Then the real fun starts ... 

FROM 

FLITE 

software / 

Findrum, Convoy, 

Co. Donegal, Ireland 


for BBC ‘B’ & APPLE lie, 
CARTESIAN does the following: 

★ Handles transcendental functions, circles, 
ellipses, polynomials 

★ Graphs function to extremely high or low values 
of X axis 

★ Plots differential curve in conjunction with 
primary 

★ Extracts roots precisely using Newton Raphson 
method 

★ Magnifies curves for fine detail examination 

★ Determines definite integral (area under curve) 

★ Solves complex equations 

★ Brings with it an 18 page booklet which is well 
written and explains all the underlying mathema¬ 
tical principles 

★ Spreadsheet feature allows almost infinate travel 
up or down the x axis 

Price : Cassette £24.90 Disk £27.75 

Includes P&P No VAT on UK or Nl orders 

Mail Order Telephone (074) 22286 or (074) 22025 

Barclaycard (Visa) & Access welcome 


Dealers who are interested in high quality educational software should write or phone. 


WAVE INTRODUCES. 


FUJI FILM FLOPPY DISKS 


* no nonsense pollcy-the highest quality media at the lowest prices, coupled 
with the best service and no sales gimmicks. 

* All our products carry a unique Data guarantee - a guarantee that covers the 
cost of restoring the data as well as replacement of the media. 

* All 5Vi” Diskettes we supply come in the award-winning “SEE 10” Library box - 
easy storage and sensible design. 

* All prices include postage and packing and are shipped on the day of 
receipt. 

* As an Introductory offer, each box contains a voucher entitling the purchaser 
to £2 off the purchase of his next box. 


BOXES 
5-9 10+ 

24.50 23.00 22.00 21.00 
32.80 30.00 29.00 28.00 

43.50 37.00 36.00 35.00 
30.70 28.00 27.00 26.00 


CODE PRODUCT 

[MD1D Single Sided 48tpi Soft Sect 
5W MD2D Double Sided 48tpl Soft Sect 

[MD2D96 Double Sided 96tpi Soft Sect 

[FD1S * Single Sided/Single Density/Soft Sect 

8" FD2S” Double Sided/Single Density/Soft Sect 32.60 30.00 29.00 28.00 

[FD2D“* Double Sided/Double Density/Soft Sect 38.90 36.00 35.00 34.00 

* Available initialized with 128 byte Sectors 
’ * Available Initialized with 128 or 256 byte Sectors 
‘ ’ * Available initialized with 128,512 or 1024 byte Sectors 
State requirement on order form 




wave 


iCO/HPUTER 

SUPPLIES 


53 HARGRAVE ROAD,MAIDENHEAD, BERKS SL6 6JR 
Tel: MAIDENHEAD (0628) 32337 
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Homeword 

Peter Bright looks at a friendly and inexpensiveword processing package forthe 

Applellwhich isunconventionalin that it uses icons. 


If you havea home micro you may well 
be looking around forsomething useful 
to do with your machine. One idea is 
home accounts — I tried that out last 
month (see 'Good Housekeeping' 
January PCW). Another is word proces¬ 
sing — I wasn't planning to tackle this 
area for a while and then a package 
turned upon my desk which looked too 
good to be true. 

Homeword is a word processing 
package that runs on the Apple II range 
of micros. It differs from other word 
processors on home micros in that it 
uses icons, which make itvery simple to 
use while retaining powerful com¬ 
mands. Up until now icons have only 
been used on expensive business 
machines like Apple's Lisa (see review, 
PCW, July 1983). This package only 
costs £39.95! 

But all is not lost if you don't have an 
Apple II —versions are expected soon 
for the Commodore 64 and Atari. 
According to the instructions all you 
need to run Homeword is an Apple II, 
II+, or lie plus 64k of RAM and at least 
one disk drive. You could add a printer 
to that list — there isn't much point in 
using a word processor without a 
printer! 

Homeword is very easy to use. To 
start it you insert the system disk in 
drive A, switch on and go. Incidentally, 
the system disk is copy protected in 
best Apple tradition which means that 
you can't make a back-up, so you had 
better look after it. 

In use 

When you start to use Homeword the 
firstthing you see isthe screen split into 
two halves. The top half is where you 
type your document and the bottom 


half has six little pictures — a printer, a 
piece of paper, a filing cabinet, .two 
pieces of paper, a strange looking 
semi-circle, and a computer disk. These 
are the icons which are used to issue 
commands (see below). If you want to 
get into the typing area it is necessary to 
press the ESCape key. This gets rid of 
the icons and lets you get on with typing 
your document. If you want to get back 
into command mode, you justpress the 
ESCape key again, and you will be back 
with the icons. 

Icons 

The program makes extensive use of 
icons to make it easier to use. In this 
case they take the form of pictures of 
filing cabinets, pieces of paper, disks, 
and so on, to represent different func¬ 
tions. They are selected by using the 
cursor control keys to move a 'picture 
frame' over the different icons. When 
the frame is around the icon you 
want to select, you press the return 
button which then calls that function. 
For example, if you want to call up a 
document that you have previously 
saved on the disk you would move the 
picture frame to the picture of the filing 
cabinet and hit the return key. 

Setting up 

If you are using the package for the first 
time, you will need to tell the program 
aboutthewayyourAppleissetup.This 
is very easy to do and is achieved by 
using the 'Customize' (note American 
spelling) option. The icon representing 
this option looks very like one of those 
old art deco lift indicators — the ones 
with an arrow that pointtothefloorthe 
lift is on. Using the Customize option 
you can change the default values for 
line spacing, margins, and so on, as 


well as inform the program how many 
disk drives you have (it assumes you 
only have one) and which type of 
printer card you are using. Once you 
have entered these settings you can 
save them to disk and never need to 
look at the Customize option again. 

The typing area 

Once you have entered the typing area 
(by pressing the ESCape key) the screen 
is split into three sections. The top two 
thirds isthe main typing area which can 
display 16 lines x 40 characters of text. 
The lower third is split in two. The 
left-hand side shows the page number, 
the amount of free memory and the 
amount of free disk space. The free 
memory and free disk values are 
represented by horizontal lines which 
get shorter as you use up memory. 

The right-hand side shows a small 
picture of the page of text on which you 
are currently working. This is one of the 
nicest features of this package. The 
picture shows a visual representation 
of the complete 60 character x 80 line 
page as it will be printed out. This is 
helpful because the main typing area 
only shows the words you've typed; it 
doesn't show how the text will be 
displayed when it is printed out. 

The keyboard 

Anyone who has ever used an Apple II 
or 11+ keyboard will know it's not ideal 
for word processing. One of the major 
problems is that many Apple 
keyboards don't support both upper 
and lower case letters so, although the 
keyboard has a SHIFT key for capitals, it 
doesn't do anything useful. Homeword 
gets around this problem by using 
CTRL S to produce capital letters. If 
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‘Ifyou are using the package for the first 
time , you will need to tell the program 
about the wayyourApple is set up. This 
is very easy to do and is achieved by 
using the “Customize'’option. ’ 


CTRL S is pressed once the next letter 
you type will be converted to a capital. 
Pressing CTRL S twice has the same 
effect as CAPS LOCK. Other fun things 
about the Apple keyboard are that it 
doesn't have a delete key (CTRL D), or a 
cursor up key (CTRL Z or J), or a cursor 
down key (CTRL A or K). All this means 
that if you are used to a normal 
keyboard it may take some time to get 
used to the Apple keyboard. To be fair, 
all these problems are Apple's fault and 
Homeword's authors have done their 
best to get around the problems by 
providing an easy-to-read card show¬ 
ing all the necessary control codes. 

When you are entering text the 
program defaults to insert mode. This 
meansthat if you go back over a piece of 
text and type in some other words, the 
original text will be pushed aside to 
make way for the new. The alternative 
to this is to switch to replace mode 
(CTRL C) which will allow you to type 
over the original text. Another feature 
supported by Homeword is automatic 
word-wrap. This means that when you 
get to the end of a line you can carry on 
typing and the program will automati¬ 
cally move split words to the next line. 
Using this, the only time you'll need to 
use the RETURN key is to start new 
paragraphs or to insert spaces into the 
text. 

Filing 

When you have finished your letter you 
will want to save it to disk. The exact 
method of saving to disk will vary 
according to whether you have one or 
two disk drives. I was using two drives: 
drive 1 was used for the program disk 
and drive 2forthe document disk. If you 
only have one drive you'll have to swap 
disks in and out. 

Saving a letter is simply a matter of 
selecting the 'file' option (the icon looks 
like a filing cabinet). You are then 
greeted by four more icons — save file, 
get file, insert document and include 
document. The first two are self- 
explanatory. Insert document and in¬ 
clude document allow you to combine 
different files to make up a new file. For 
example, you could have ten or twenty 
standard paragraphs which could be 
combined in different ways to make up 
personalised letters. 


Editing 

Homeword provides some powerful 
features to allow you to alter text in a 
document. The editing function is 
represented by an icon showing a piece 
of paper with some words crossed out. 
Using the editing tools it is possible to 
mark out blocks of text and then move, 
copy or erase those blocks. A nice 
feature is that it is possible to recon¬ 
stitute erased text so even if you 
accidentally erase sometext all may not 
be lost. Using edit it is also possible to 
find a word in thetext and replace it with 
another word. The icon to do this is a 
magnifying glass which is quite apt. 

For playing around with the text, 
Homeword provides some more 
powerful toolstoalterthe layout of your 
document. Using the layout option you 
can set up headers and footers, change 
the typestyle to bold or underlined, 
change the line spacing, etc. 

Printing 

When you have finished laying out the 
letter you may not be quite sure how it 
will look once printed out. This is 
because the only indication of howyour 
printed document will look is the 
miniature picture of the page which is 
displayed on the text entry screen. This 
is very small and could be prone to 
errors. To get over this problem Home- 
word allows you to print the letter to the 
screen so that you can correct any 
layout problems without wasting prin¬ 
ter paper. This means that you should 
only have to use the printer once to 
provide the final copy — no excuse for 
naff print-outs! 

Criticisms 

I have very few criticisms of this 
product. In general all errors are very 
well trapped with a bleep from the 
machine and a helpful message 
appearing on the screen. As the pro¬ 
gram makes such heavy use of icons 
which only use the cursor and return 
keys to issue commands, it is very 
difficult to make command error. 

The maximum number of pages the 
machine can hold at any one time is 
about seven oreight pages of solid text. 
If you want more pages it is simple to 
save the document in parts and join it 


back together when it is printed (using 
the include document option). When 
the program does run out of memory it 
can sometimes lock up solid. This can 
be a problem but you get plenty of 
warning because the memory indicator 
line will become very short. 

More disturbing is the fact that it 
would sometimes produce random 
errors for no apparent reason. In my 
case, its favourite trick was to drop into 
command mode when I was typing 
text. This was not too serious because I 
could just hit the ESCape key and carry 
on typing but it did once crash totally 
which is rather worrying. 

Documentation 

The documentation is very good 
indeed. The main instructions for use 
were contained on a cassette tape in the 
form of a tutorial taking you through the 
features. In case you don't have a tape 
recorder a transcript of the tape is also 
included. The reference manual is 
called The Homeword Story a n d I ists a 11 
the commands along with a short 
troubleshooting guide which contains 
such gems as 'If you have no picture on 
the screen ... make sure that your 
monitor's on/off switch is "on".' The 
manual is also embellished with car¬ 
toons featuring a cat leaping across the 
pages — I'm not quite sure how this 
helps you learn but it's entertaining. 

Conclusions 

I was very impressed with this program 
— it's certainly the best value piece of 
software that I've seen this year. For 
£39.95 you get Lisa-like user friendli¬ 
ness, icons and, above all, a package 
with which you can actually do some¬ 
thing useful. The chief problem I can 
see at the moment is that it only runs on 
the Apple. This won't be a problem for 
long because versions are planned for 
the Commodore 64 and the Atari. I think 
Homeword will be even better on these 
machines because they have better 
keyboards than the Apple. Even so, if. 
you have an Apple and need a word 
processor, take a close look at this one. 


Maker: 

Sierra On-Line USA 

Importer: 

Softsel 

Machine: 

Apple II 

Price: 

£39.95 
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Read between the lines and you’ll 
see that Personal Computer World’s high 
praise for the Sage accounting program 
is bad news for our competitors. 

Until now, you might have felt 
justified in paying out £1,000 or more for 
the complicated 4-7 disk programs 
which they offer. You might indeed have 
felt that, at only £375, the Sage program 
couldn’t possibly do the job properly. 

After reading PCWs verdict there’s 
no longer any room for doubt! 

The Sage book-keeping/accounting 
program is truly integrated and uses one 
diskette. 

• Sales and Purchase Ledgers, 

• Nominal Ledger, • Trial Balance, 

• VAT Analysis • Monthly and Annual 
Accounts • Age Analysis • Statements 

• Audit Trail - every accounting 
function in one compact package. 

Its efficiency is built on simplicity - 
and its simplicity accounts for the 
price. 

Sage is self-installing, easy-to- 
learn and easy-to-use, comes with a 
short, clear manual and a tutorial 
cassette. 


so far been implemented on over forty 
machines including Apple, Apricot, 
Epson, 1BM-PC, Sirius and Zenith. It’^as 
effective in a one-man business as in a 


multi-million pound corporation. 

We’ve told you all this before. But 
now you’ve seen Personal Computer 
World’s verdict 

Its a death sentence for our 
competitors! 

Return the coupon and we will send 
you more information on Sage Software 
systems and the name of your nearest 
dealer-there are over 400 of them in 
the UK! 


NEW PRODUCT -SAGE PLUS 

The same brilliant features as SAGE, 
plus • Invoicing, with Stock Control. 

• 9999 Ledger Accounts. • Budget 
Reports. • Credit Control Features. 

Still only one program disk.£695. 

NEW PRODUCT - SAGE PAYROLL 

• Monthly and/or weekly. • Automatic 
SSP. • 999 Employees. 

• Full feature system. £195. 


Innovation not imitation 
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The market 
leaders!... 
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'Customi sed computing' has hit the UK in the form of the Bullet from the 

American company, Wave Mate. Already successfully launched in Belgium and 


Holland,thisZ80-based, single-board computercan be builtto any price and 


design specification. Tony Hetherington reportsexclusively from Holland. 
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The Bullet micro is a Z80-based, single¬ 
board computer which can be housed 
with a selection of disk drives in a box of 
any design. In essence it offers custo¬ 
mised computing. The disk drives can 
be selected from a choice of 3 V 2 , 5Vn and 
8in floppies and 5, 10 and 15Mbytes 
winchester drives. The housing can be 
of your own design and ranges from a 
system built into a desk to a go- 
anywhere portable. 

The Bullet helps to dispel the 'black 
box'image of computers by presenting 
the customer with a circuit board 
around which his system is built. 

A typical system with screen, Bullet 
board, twin 5V4in drives and the new 
CP/M Plus operating system costs a 
reasonable £1500. 

The Bullet is manufactured by an 
American company called Wave Mate 
but is distributed outside the US by 
appointed agents. Manorex, a small 
Dutch company based in Soesterberg, 
is the agent distributing the Bullet in 
Holland and neighbouring Belguim. 

In Holland, the Bullet is being used by 
the CP/M users' group as its standard 
demonstration system and also by 
Utrecht University for both scientific 
and administrative applications. 

Manorex is now implementing plans 
to bring this flexible system to the UK. 

Hardware 

The Bullet's facility of providing the 
user with customised computing may 
solve many problems for users but it 
does cause afewfor a reviewer. There is 
no set system to be examined and so 
the usual hardware headings of 'moni¬ 
tor' and 'keyboard' are inappropriate. 
There is also little point in detailed 
descriptions of the specific machine 
reviewed since the user has free choice 
of terminal and can change it if unsuit¬ 
able. So this review is restricted to the 
features of the Bullet that will be 
common to all systems along with a few 
examples ofsomesystems I haveseen. 

Bullet Board 

The Bullet Board is a single-board 
computer of about A4 size 
(204x272x15mm) and forms the heart 
of every Bullet system. In fact it is the 
only piece of hardware that is found in 
all Bullets. 

Approximately a third of the board is 
occupied by the army of RAM chips 
required to form the 128k of onboard 
memoiY. The rest of the available space 
is dominated by thefiveforty-pin chips. 
These include the Z80, a processor 
running at 4MHz, a DMA to move data 
around memory and a floppy disk 
controller. There is also a P10 (parallel 
input/output controller) which pro¬ 
vides two parallel ports which are 
utilised as centronics and winchester 
interfaces and a Dual Asynchronous 
Receiver/Transmitter ('DART') which 
provides two independent serial ports. 
The DMA is essential in the Bullet 


because it manages the onboard mem¬ 
ory and allows the Z80 processor to 
access it all, even though this is double 
the Z80's normal limit.lt does this by 
employing a technique known as mem¬ 
ory banking. In this the memory is 
divided into two banks of 64k which are 
then paged in as required. The paging is 
performed by the DMA and is trans¬ 
parent to the user. It gives the effect of a 
machine with 128k. 

Fig 1 shows the banked memory 
organisation of the Bullet and, as you 
can see, there is an area of memory 
which is common to both banks. This is 
the area set asideforthe resident part of 
the operating system (CP/M) and hard- 
ware-dependent data such as disk 
directories. The rest of the operating 
system resides in the bank which is 
currently paged into the system and is 
copied over when the banks are swit¬ 
ched. At first sight this may seem 
wasteful of memory but it does in fact 
leave about 60k of TPA (Transient 
Program Area) for your programs to 
run in, which is ample for most 
applications. 

The floppy disk drive controller 
allows the use of all standard disk 
drives including the new 3V2in ones. 
This, combined with the winchester 
interface in the DART, makes a truly 
impressive array of devices available 
(3V2,5V4 and 8in floppies and 5,10 and 
15Mbytes hard disk). 


Variations on a theme 

'Tell us what you want and we'll build it' 
is the philosophy behind the version of 
the Bullet which I saw. Itwason a stand 
at an electronics equipment show held 
near Amsterdam and at the time I could 
do little more than confirm that it did 
actually work. It consisted of a Bullet 
board and twin 3V2in drives which were 
housed in a case complete with a 
built-in screen. The case was of the 
usual transportable, as opposed to 
hand-held type, but was only a pro¬ 
totype. This was still quite impressive 
because only 24 hours before the show 
opened this Bulletwasapparentlya pile 
of components with a telephone re¬ 
quest for it to be built. 

A transition from portable to quite 
definitely stationary is necessary to 
move to the next Bullet. This was built 
into a desk unit where I stayed put 
during my visit to Holland. The desk 
was coloured in a pleasing mixture of 
cream and brown and featured a shelf 
with a built-in light making for a very 
pleasant working environment. The 
Bullet and its disk drives occupied the 
space normally taken up by the desk's 
drawers and the system was completed 
by a desk-top Geveke Visa terminal. 
This is the system used by Manorex for 
its own software development and it 
has an incredible range of disk drives, 
two each of floppy drive type and 
10Mbyte hard disk. 
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A system like this costing about 
£5000 is beyond the needs and/or price 
range of many potential users — one 
reason why a slightly more humble 
model was used for the review. 

The model in question 

The review machine comprised a Visa 
terminal and a blue box housing a 
Bullet board and two 5V4in disk drives. 
The box is made of steel with blue side 
and top panels and two sturdy handles 
on the front. This gives it an industrial 
appearance, but is only one of a varied 
selection of housings available. The 
Benchtest shows photographs of some 
of the other more photogenic models 
but this one was judged to be the one 
most likely to survive in the PCW office. 

The back panel houses all the Bullet's 
connections to the outside world and 
consists of two RS232 interfaces and 
one centronics. One of the RS232 
interfaces is used to connect the Bullet 
to the terminal and will work with any 
terminal where there is a consistent 
baud rate. To aid this, both serial ports 
can be set to operate at a number of 
baud rates ranging from 75 to 76,800. 
The Visa terminal definitely wouldn't 
have been my choice as it is not very 
compatible with the Bullet. The Visa's 
main claim to fame is its range of 
switchable baud rates and specialised 
function keys. However, neither of 
these were used by the Bullet and you 


are left with irritating omisionsfrom the 
keyboard such as the pound sign. 

The disk drives are manufactured by 
NEC and proved to be the noisiest part 
of the system, but since the box unit can 
be comfortably sited under a desk this 
isn't really a problem. I think that they 
sound louder than they actually are 
because the Bullet has no background 
fan noise to drown the noise out. The 
Bullet uses power switching which 
does away with the need for an internal 
transformer — the normal fount of 
unwanted heat — so a fan is no longer 
required. The drives are of the pleasant 
turnlock variety with large red LEDs 
indicating when a drive is in use. The 
box hardware is completed by a reset 
button and two switches to select the 
necessary disk to boot the system. 

Systems software 

Without an operating system a compu¬ 
ter is little more than a lifeless collection 

of silica, metal and plastic. So it is 
important that a computer manu¬ 
facturer selects a system that will 
complement the hardware and push it 
to its limits. The Bullet offers a choice of 
two systems, CP/M 2.2 and CP/M Plus 
which are covered in detail below. 

CP/M 2.2 

The presence of CP/M 2.2 on the Bullet 
is very traditional and basically cos¬ 


metic. Since it is available on so many 
other machines the manufacturerfeels 
obliged to support it. But it is highly 
unlikely that anyone will actually use 
CP/M 2.2 since it doesn't support the 
use of banked memory and therefore 
wastes half of the Bullet's RAM. Histor¬ 
ically CP/M 2.2 was introduced on the 
Bullet to support the then new genera¬ 
tion of 5V4in disks — the previous 
version was unable to cope with the 
varieties of formats and densities. Once 
cheaper memory made banked mem¬ 
ory economically viable there was a 
need for a version of CP/M to support it, 
and so CP/M Plus appeared on the 
scene. 


CP/M Plus 

CP/M Plus isthe banked version of CP/M 
3.0 and, as mentioned above, was 
written to keep CP/M compatible with 
current hardware developments. 
However, while including thefacility of 
memory banking Digital Research took 
the opportunity to rewrite and improve 
on the existing CP/M commands. The 
memory banking system is the major 
addition as it supports up to sixteen 
banks of 64k. Each of these banks can be 
paged in and out as required, thus 
dramatically improving the memory 
capacity of a Z80 system. 

Disk access has also been signifi¬ 
cantly improved by the introduction of 
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BBC Micro Computer System 




WORD PROCESSOR ROMS 

View 16K Rom £52 
Wordwise 8K Rom £32 
Beebpen Rom £29 
Carriage £1.50 


BBC Model B £348, B + Econet £389 
B + DFS £409, B + DFS + Econet £450 
Above prices excl. VAT. Carriage £7. 
Model A to Model B Upgrade Kit £75 
Installation £15 
Floppy Disc Interface Kit £84 
LANGUAGE ROMs 
BCPL ROM + Disc + Manual £87 
PASCAL-T ROM £44 

UTILITY ROMs 

Beebcalc Spread Sheet ROM £32 
Disc Doctor ROM £30 
Termi Emulator ROM £29 


All mating Connectors with Cables in stock. 
o 0 ! 1 ^.rangeof aco r nsoft , PROGRAM POWER 
& BUGBYTE SOFTWARE AVAILABLE. 

BBC COMPATIBLE DISC DRIVES 

These drives are supplied in BBC matching colour 
cases and with necessary cables. 

Single Drive without PSU: 400K £240 
Dual Drive with PSU: 

2X100K £335 : 2X200K £440* : 2X400K £490 

DISKETTES 

80 track SSDD £24 
BBC FLOPPICLENE DRIVE HEAD 
Cleaning Kit With 50 disposable discs £14.50+ £1.50 p&p 


CASSETTE RECORDER 

SANYO DR101 Data Recorder £34 + £2.50 carriaqe 
BBC Tape Recorder £28.50 + £2.50 carriaqe 
Cassette Lead £3 + £1 carriage 
uSdoII ?° ppy Tape E135 + E2 - 50 carriage 
HOBBIT Zero Memory Option £25 + £1 carriaqe 
Computer Grade Cl 2 cassette 50p each £4.50 for 10 + 


MICROVITEC 1451 14 
MICROVITEC 1441 14" RGB Hi Res 
MICROVITEC 2031 20" RGB Std Res " 

KAGA VISION 12” RGB Std Res. 

KAGA VISION III 12” RGB Hi Res. 

■ 

SANYO DM8112CX12" Green Hi Res. 

All leads Included. Carriage £7 


PRINTERS, PLOTTERS & ACCESSORIES 


EPSON FX80 £350 
EPSON RX80 FT £270 
EPSON FX-100 £555 
NECPC80 23BE-N £310 
SEIK0SHA GP 100A £170 
SEIK0SHA GP 250X £199 
SEIK0SHA GP 700A Colour £375 
JUKI 6100 Daisy Wheel £365 
MCP 40 Col Printer/Plotter £129 
GRAPHICS Plotter £270 
Carriage £7 


SMARTMOUTH - The infinite voca¬ 
bulary' self-contained speech synthesiser 
unit Uses only 5-10 bytes per word — no 
ROMs required — simply plugs into the user 
" (Has Aux. Audio output Skt.). Supplied 
... Demo/Development programs and sim¬ 
ple software instructions £37 + £2 p&p. 


Parallel Printer Lead £10 + £1 carriage 

Serial Printer Lead £8 + £1 carriage 
Epson Serial Interface 2K £60 + £1 
carriage 

Epson Serial Interface £50 + £1 
carriage 

NEC Serial Interface £42 + £1.50 
carriage 

Epson Paper Roll Holder £17 + £1.50 

FX80 tractor Attachment £37 + £1.50 
carriage 

Paper Fanfold 2000 sheets £13.50 + 
£2.50 carriage 


‘TIME-WARP’ 

REAL-TIME-CLOCK/CALENDAR: 

! total range of Real-Time 


applications. With 


-r-r-..-—-• uemoiy uaoKup, poSSIDMIIieS 

include an Electronic Diary, automatic document dating, 
precise timing & control in scientific applications, re¬ 
creational ,, se m games etc. Its uses are endless and are 
3d by one's imagination. Simply plugs into the 
no specialist installation required — No ROMS, 
h extensive applications software. £29.00 


v TORCH Z-80 PACK 

Your BBC computer can be converted into a business 
machine at a cost slightly higher than a 800K disc drive. 

The Torch packwithdiscdriveandaZ80Aprocessorcard 

greatly enhances the data storing and processing 
capability of the computer (NOTE: In BBC mode the disc 
pack functions as a normal BBC drive). Z80Acard comes 
with 64K of RAM and a CP/M compatible operating 
system. The system is supplied complete with a BBC 
owner s user guide, a systems/Demo disc, a PERFECT 
software package and COMAN EX, a business manage¬ 
ment game. The PERFECT software package comprises 
- DATABASEM CALC, WORD PROCESSOR and 


'WIRELESS WORLD' PROJECTS Semi conductors in 

Connectors, and Sockets for most projects are stocked by us. 


I.C.s. Transistors, Displays, 


CONNECTOR 

SYSTEMS 


25 t 16, l 2716/35y32Ay&v'i28 singleraH Iproms! 
* Personality selection is simplified by a 
single rotary switch. 

Programming voltage selector switch is 
provided with a safe position. 

Warning indicator to show programming 


tom! at 


any address/addresses 


titor with ASCII disassem 
mer complete with cable: 
ating instructions: £79.50 


P8000 provides reliable gang programming of up to 8 
EPROMS simultaneously with device sizes up to 16K x 

Devices supported range from 2704 to 27128 in single 
and three rail versions. Simple menu driven operation 
ensure easy eprom selection and reliable programming 
m .™ programming times. £695 + £6 carriage. 


EPROM ERASERS 

UV1T Eraser with a buill-in timer and mains indicator. Built-in safety 
lo avoid accidenlal exposure to the harmful UV rays. It can 


(Speed Block Type) 


175p 150p 240p 


4" Ribbon Cable with Headers 


n 26pin 34pin 40pfn 


Angled 150p 210p 250p 
FEMALE 

Solder 105p 160p 2O0p 355p 

Angled 165p 215p 290p 440p 

Hoods 90p 8Sp 90p lOOp 

IDC15 way Plug 340p Socket 4Np 

IDC 25 way plug 38Sp Socket 450p 


2532 350p 
2732 350p 
2764-25 500p 
27128-3 £15.00 
4164-2 450p 


RH LIGHTPEN 

:h, status indicator LED and a?intefece”box”supphed 
with manual, lull soflware and basic demo prograir- 
raphi.es programs will be available separately. £39.50 



36 way plug Centronics Parallel 
Solder£5.25 ’ IDC£4.95 

36waysocketCentronics Parallel 
Solder £5.50 I DC £5.20 

24way plug IEEE 

Solder £5.00 IDC£4.7S 

24 way Solder Plug 

(IEEE type) 500p 

24 way Solder Socket 500p 


2x32 way St. Pin 220p 

2x32 way Ang. Pin 275p 

3x32 way St. Pin 260p 

3x32 way Ang. Pin 375p 


Tkciinomatk: Ltd 

MAIL ORDERS TO: 17 BURNLKY ROAD, LONDON NWIO 1KI) 
SHOPS AT: 17 BURNLKY ROAD, LONDON NWIO 
(Tel: 01-452 1500. 01-450 6597. Telex: 922800) 

305 EDGWARE ROAD, LONDON W2 


»fP0NENTS 


10 way 


TEXTOOL 

2IF DIL 

Sockets SWITCHES 


foway 140p 


Z80ADART 700p 


TMS9911 
TMS5220 
Z80AS10-0/1/2/9750p 


9 °° p 


6 |°1 P 8 


PLEASE ADD 50p p&p & 15% VAT 

(Export: no VAT, p&p at Cost) 

Orders f rom Government Depts. & Colleges etc. welcome. 

Detailed Price List on request. I jSL 1 

L—_J Stock items are normally by return of post. 141^^ I 










































THE INDUSTRY STANDARD 
INTERFACE 



Full screen dump to a high resolution printer is also 
possible, supporting software is supplied with the 
Interlace for the Epson and Seikoshasange. 

If your need is more than just a printer the Kempston 
Centronics Interface is fully compatible with the Roland 
DG DXY 100 X - Y Plotter. This is ideal lor graphics, 
graphs, drawing as well as business, scientific and 
engineering applications, as the X - Y Plotter takes up 
to A3 size paper and can accommodate pens of many 
different colours. 

The Kempston Centronics interface simply plugs into 
the ZX Spectrum expansion port. A one metre ribbon 

I TYPICAL SCREEN DUMP 


cable then connects to the printer or plotter of your 
choice. All driving software (including high resolution 
dump) and full instructions are, of course provided, 
complete with a six months guarantee. 

Available from 


The Kempston Centronics Interface recognises the 
LLIST and LPRINT commands and will allow print width 
selection from 32 characters to full width. Word 
processing is now possible by using a software 
package such as Tasword Two (Price £13.90), available 
from Kempston, you can display 64 characters per line 
on screen which is ideally suited to A4 size paper 
allowing you to print letters, lists, documents.etc. 


WH SMITH 

KEmpsron 

MICRO ■ ELECTRONICS 


COMPUTER CENTRES 


l EPROM. Dispens 
srface simply Plv 


, LPRINT. 
simple k 


Unit 30, Singer Way, Woburn Road Industrial Est 
Kempston, Bediord. Tel: Bediord (0234) 856633 
Telex No: 826078 KEMPMIG 
All prices include VAT and P & P. 

Overseas orders please add £4.00 P & P. 

TRADE ENQUIRIES WELCOME 


Interface compatible software available for business, 
professional and serious applications. Send for 
detailed list now! 







B E N C H T E S 


a hashing technique to find the physical 

location of the relevantfile on disk. This 
information was previously stored in 
the disk directory and involved a 
comparatively time-consuming search 
through the list until the required one 
was found. Using the hashed disk 
access each file, when created, is 
allocated a numerical value which is 

stored inthedirectory until needed. The 

value is inserted in the hashing function 
(or equation) which produces as its 
result the physical position of the data 
on the disk, thereby removing the 
search process. 

Incidentally, in its advertising mate¬ 
rial, Manorex uses the results of Ben¬ 
chmark tests which it claims demons¬ 
trate that the Bullet is faster than the 
IBM PC and Sirius, which are from the 
supposedly superior group of 16-bit 
machines. However, these tests, parti¬ 
cularly the ones assessing disk reading 
and writing, are a test of the operating 
system and not of the hardware. I would 
suggestthatsuchtestsprovethe theory 
that it's not the number of bits you've 
gotthat matters but howyou use them. 

CP/M Plus supports up to sixteen 
separate disk drives and also provides 
an auto recognition facility. This is 
useful since it means you don't have to 
enter a CONTROL C command when¬ 
ever a disk is changed. And not only 
does it recognise a new disk but will 
suspend any file I/O for files on the disk 
that have been replaced. 

A disk can be subdivided into 16 
sections, each identified by a user 
number, so introducing a crude form of 
file protection. This is enhanced by 
passwords, and the security system is 
completed by the setting of disk and 
drive attributes. Both have a default 
value of R/W or 'Read' and 'Write' but 
can be set to Read Only (R/O). Thus you 
can prevent a user from accessing files, 
changing specified files or altering any 
files at all. 

These attributes are changed using 
the SET command which is the first of 
the enhanced commands. 

'Show' is an improved version of the 
old DIR command and gives detailed 
information about the disk drives and 
their contents. This includes the drives' 
capacity, the number of directory en¬ 
tries and a breakdown of the informa¬ 
tion held in those directories. 

Some attempt has been made to 
make CP/M Plus a user-friendly system 
by the inclusion of the 'Help' and 
'Submit' commands. With Submit it is 
possible to simulate a batch¬ 
processing system, since it is used to 
create a submitfile of commands which 
can then be run in order by the 
execution of a single command. It is 


even possibleto execute theSubmitfile 

automatically, when the system is 
booted, thus protecting the user from 
the notorious hostility of CP/M towards 
mankind. 

Help is predictably a function which 
will display notes and examples of the 
CP/M utilities. Of more importance, 
Help entries can be created for use in 
application programs, thus making 
CP/M Plus potentially a very easy and 
simple system to use. 


Other software 

By far the most exciting suite of 
software available for the Bullet is the 
Config program. This allows the Bullet 


Fig 2. Selection of manufacturers 

systems accessible via Config suite 

NCR PC 

Kay pro 

IBM 3740 

Osborne 1 

DEC Rainbow 

Rank Xerox 

Superbrain 

Epson QX 10 

Casio 

Panasonic 3500 
Hewlett Packard 
Beehive Topper 


to read, write, format and use almost all 
soft-sectored, 8-bit software, including 
programs for the Intel 8080 and 8085 
processors. Perhaps more Surprisingly 
Config can also read, write and format 
soft-sectored 16-bit software. This has 
exciting implicationsforboththesingle 
user and the software houses. 

It is now possible for a software 

house to produce software onthe Bullet 

and then use Config to produce disks 
for other machines. For the user it 
means — at last — that he can update 
his computing without having to re¬ 
write or replace his existing software. 

The theory behind Config is basically 
simple, revolving around the condition 
that the disks used must be soft- 


sectored. Soft-sectoring means thatthe 

description of the sectors, or bound¬ 
aries, is held in memory and not 
physically marked on the disk (hard- 
sectored). It is then feasible to create 
this information in RAM and so confi¬ 
gure a diskdrive in such a way that it can 
successfully use another system's 
disks. 

There are currently forty machines 
on the list which Config can use, 
although this no doubt will grow, and 
Manorex seems willing to listen to 
suggestions (remember the portable 
version of the Bullet?). Fig 2 above 
shows a selection of those available 
and is intended only as a guide to the 
potential of this package. Config is sold 
separately and with only one machine's 
format specified. Others are available 
at an additional cost. 

Since the Bullet runs under CP/M, 
there is a large range of instantly 
available software including word pro 
cessors, spreadsheets, menu proces¬ 
sors and accounting packages. In addi¬ 
tion, there is also an impressive list of 
high-level languages supported by the 
Bullet including CBasic, MBasic, C, 
Cobol, Forth, Fortran, Lisp, PI/1 and 
Pascal. 

MBasic was included on the system 
disks, but included no surprises and 
hence doesn't warrant comment. 

Documentation 

This is the one area of the Bullet that 
particularly concerns me as, at the 
moment, the supplied documentation 
is far from satisfactory. Though a 
predictable outcome of the custom- 
design of the system, it results in the 
user being presented with a motley 
collection of unrelated manuals. I 
would suggest that the solution lies in 
the use of a loose-leaf system with the 
relevant information being selected 
and correlated along with basic setting 
up instructions. Manorex tells me that it 


Fig 1 . Memory organisation of banked 

system 



Bank 0 is currently 'switched in' and is 
available to the processor 
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has such plans in mind but it would 
involve a lot of work and I'll believe it 
when I see it. 

The Wave Mate Bullet manual is an 
excellent guide to the workings of the 
Bullet. Unfortunately, Wave Mate's 
definition of the Bullet is only the board 
and it is unlikely that the average user 
will be interested in the use of each of 
theforty pins ofthe DMA chip! Norishe 
likely to want to think about such things. 

Until this documentation is re¬ 
written, my advice to any potential 

buyer of the Bullet is: get your dealer to 

show you how to set it up then head 
straight for the CP/M manual and go on 
from there. 

Future developments 

Should 128k of banked memory be 
insufficient to satisfy your require¬ 
ments then perhaps the answer lies ir 
the forthcoming SuperBullet. This fea- 
t u res 256k a rra n g ed i n f o urban ks of 64k 
and therefore with an additional DMA 
to manage the extra memory. In addi¬ 
tion to CP/M the SuperBullet will run 
under the multi-user MP/M supporting 
up to four users (which explains the 
need for the two extra RS232 inter¬ 
faces). The SuperBullet should be 
available this month. 

May will probably see the launch of 
the networking facility predictably 
known as Wave Net. It will apparently 
use the standard ring configuration 
with up to 254 Bullets plugging into the 
communications ring. Manorex tells 
me there is a working model in which 
there are three Bullets happily chatting 
to each other. Data transfer rates are 

reported to be the same as a PIPcopy for 

files held on disk but faster for data held 
in RAM. 

The main advantage of such a system 
is that peripherals can be shared 
between users as well as establishing 
common data stores. A single Bullet 
with winchester drives would act as the 
file manager for the others in the 
network. It is in systems such as this, as 
well as the SuperBullet multi-user, that 
the CP/M security systems will be most 
useful. 

Distribution and support 

At the time of writing, Manorex was 
unable to supply me with a full list of 
dealers in the UK. This is because atthat 
time it had only appointed one dealer 
and was still looking for others to fulfil 
plans of a complete UK dealer network 
running under the control of a new 
company Manorex UK. But according 
to Manorex a typical dealer will have a 
full working knowledge of both the I 


Benchmarks 


8.4 

13.7 

20.4 
32.6 

27.4 


DIVIO t 

All timings in seconds. For a listing of 
the Benchmark programs, see 'Direct 
Access'. 


Bullet and CP/M. He will also be able to 
offer customers full after-sales service 
and support which would operate on a 
repair or replacement by return system. 

Dealers would also be expected to 
keep Manorex's track record for deliv¬ 
ery of standard products from stock, 
and an average delivery time for 
customised machines would be three 
weeks. 

I'm not convinced that such people 
actually exist but it would indeed be a 
nice change to have a dealer who 
actually knew something about the 
system he was selling! 

I was very impressed by the attitude 
that Manorex displayed towards the 
industry and it is a sad reflection on the 
industry that the company is such an 
exception. I am particularly referring to 
its policy of not advertising products 
until ready for shipment. Manorex 
wouldn't give me advance information 
on SuperBullet and Wave Net until it 
had full working models. 

I'm afraid I have to report that I have 
spoilt Manorex's otherwise faultless 
reliability record since, due to a power 
problem which has plagued our office 
for some time, the Bullet wiped out the 
entire Benchtest report as well as drive 
B- 

To clear up any possible confusion 
it's probably best if I mention the 
activities of DTI Europe which is the 
official Wave Mate agent in this country 
and therefore has more than a passing 
interest in Manorex's activities. It is 
primarily a terminal manufacturer and 
therefore sells only a single Bullet 
the model tested 


Although there are no joint projects 
planned between the two companies 
they claim there is no conflict between 
them since they both feel they are 
satisfying different market needs. 

Prices 

The pricing of a Bullet will obviously 
depend on the system you choose. 
Since there is an almost infinite number 
of possible variations I will restrict the 
prices section to some examples. The 
price of a system ordered will largely 
depend on the number and choice of 
disk drives selected, coupled with the 
additional cost incurred in building a 
housing to your own specifications 
Bullet board £600 

Desk-top Consisting of a Bullet 
model (the board, twin 5V4in disk 
review drives, manuals, CP/M 

machine) Plus, a Visa terminal and 
MBasic. £1500 

Built-in desk As for the desk-top ver- 
unit sion plustwo each ofthe 

varieties of floppy disks, 
plus a 10Mb hard disk 
and housed in a custom- 
made desk unit. £5000. 
Config suite £380. 

Visa/Qume £525. 
terminals 


Conclusions 

The Bullet micro offers some attractive 
features, probably the most important 
one being the facility offered by Config. 
This makes it possible to upgrade your 
system while still allowing you to use 
your existing software. The running of 
CP/M Plus in the Bullet makes it into a 
8-bit computer that can compete 
favourably, with regard to speed and 
performance, with its so-called 16-bit 
superiors. 

The main reservation I haveaboutthe 
Bullet is, as mentioned before, the 
inadequate documentation. Should 
this problem be resolved quickly then 
the Bullet may well steal a march on its 
UK competitors with its ability to offer a 
user exactly what he wants through 
customised computing. E3D 


Technical specifications 

Processor 

Z80A ru nn ing at 4M Hz. 

Memory 

Appearance 

128k RAM arranged in two banksof 64k. 

Physical appearance and dimensionsare dependent on 

theterminal and housingyou select. 

Achoice of 3V2,5V4and 8in floppy drives and 5,10 and 

Diskdrives 

15Mb winchester hard disks. 

Operating 

CP/M 2.2 and CP/M 3.0 banked version. 

systems 

Other software 

Wide variety of off-the-shelf CP/M packages available. 
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sday's fast moving business world, 
>rmation has to move with you. Over 
few years there has been an 
ig demand for a totally portable 
t with the ability to meet so many 
ies. 

on, with over 20 years experience in 
g and manufacturing high quality 
have produced the HX-20, a 
1 machine with its own rechargeable 
ipply that can be used for just about 
within todays discerning business; 
a capture to word processing, from 
exing to sales order entry. 

HX-20 with the acoustic coupler 
sformed it from being just another 
computer into a powerful commun- 
terminal for sending and receiving 
l telexes, electronic mail and 
icating with other computer systems. 
1 't be fooled by its size, the HX-20 has 
oftware back-up you'd expect from a 
:ger machine and incorporates many 
computer" features - 16k RAM 
ble to 32k with serial interfaces, a full 
writer keyboard, it's own built in LCD 


screen and a dot matrix microprinter. A microcassette 
facility is available as an optional extra. 

A complete computer that will either stand on 
its own or could be the obvious extension to 
your existing system. 

More and more people are 
finding out just how big the small 
compact HX-20 is. Why don't you 
find out for yourself - you owe it 
to your business. 



EPSON 


Extraordinary product. 
Exceptional quality. 

Epson (UK) Limited, Freepost, 
Wembley, Middlesex HA9 6BR. 
Sales Enquiries: Freefone EPSON. 
General Enquiries: 01-902 8892. 
Telex: 8814169. 


r D Please send me full details of the HX-20. "1 
| □ Please ask my Epson dealer to contact me. I 













“Gobble" "Gobble” 


Now that Atai 
your computer, o 

Forget ghostly ri*V|^vci" £ 

imitations. They need d. wilIUul " 
not darken your screens a moment long 

Because now you can play Atarisoft™ gar 
on your own home computer. 

Pin-sharp graphics, quick slick moveme 
- games that really challenge your skills. 

Games so close to our originals, its like hav 
an ‘Amusement Arcade” in your own living ro 


SINCLAIR ZX SPECTRUM: ALL AVAILABLE ON CASSETTE. OUT NOW-PAC-MANJ MS PAC-MAN,' GALAXIANJ OUT SOON-DONKEY KONG,* DIG DUG , 13 
POSITION? MOON PATROL? B.B.C. MODEL'B’/ACORN ELECTRON: ALL AVAILABLE ON CASSETTE. OUT SOON - MS PAC-MAN* DONKEY KONG,* DIG DUG, D PC 
BATTLE ZONE® COMMODORE VIC 20: ALL AVAILABLE ON ROM CARTRIDGE. OUT NOW-PAC-MAN,' DONKEY KONG,* DIG DUGP OUT SOON-MS PAC- 
GALAXIANr POLE POSITION, A JUNGLE HUNT, V MOON PATROL? STARGATE? JOUST . 0 COMMODORE 64: ALL AVAILABLE ON ROM CARTRIDGE. OUT NOW- 




.-TRADEMARK AND © NINTENDO OF AMERICA INC. 1982.1983. 


.□DIG DUG li 




nake games for 
[•rivals don’t stand 

r% plinTipp We’ve written the 
d VyJ. 1CI1 programs to suit your 

computers exact requirements. 

Look at our extensive range of titles. We will 
be adding to this list so that you can expand your 
library of Atari games. After all why choose a 

^/^°I l ?? N ;w.?, E . N n TIPEDE; " DEFENDER?> 0UT SOON-MS PAC-MAN) GALAXIAN- JUNGLE HUNI V MOON PATROL? POLE POSITION? STARGATE? JOUST<> 

99/4A: ALL AVAILABLE ON ROM CARTRIDGE. OUT NOW-PAC-MAN/ DONKEY KONG,* DIG DUG? ROBOTRON? CENTIPEDE,™ DEFENDER? STARGATE? 

further information, write to Atari International (UK) Inc., PO. Box 407, Blackhorse Road, London SE8 


JAMS ELECTRONICS INC. 1982. ,M T 



If you have been waiting for printer 



prices to fall -THE WAIT IS OVER!! 


SHINWA CTI CP80 ideal 

SCREEN DUMPS AND PROGRAM LISTING 

The most popular 80 CPS Matrix Printer available! 
Designed to be Ej5son compatible, with all 
the same features. 

* FRICjfoN & TRACTOR AS STANDARD 

* 80'CPS * BI-DIRECTIONAL, LOGIC 
SEEKING * TRUE DESCENDERS 

* HI-RES BIT IMAGE + BLOCK GRAPHIC 
PRINTOUT MODES * SUB & SUPER SCRIPTS 

* ITALIC PRINTING * AUTO UNDERLINING 

* CONDENSED AND EMPHASISED PRINTING 

* EXPANDED AND DOUBLE STRIKE PR 

* COMPACT LIGHTWEIGHT DESIGN 


DAISYSTEP 2000 IDEAL FOR QUALITY PRINTOUT 

A new low cost, low noise, fully featured Daisywheel Printer. 


THE KEYAKI 100% GUARANTE 

- Full 1 yr. no quibble warranty 

- 14 day Money Back Guarantee 
-Delivery within 7 days subject to 

availability. 



Name. 
Address . 


Please send me . 

Shinwa CT CP80 printers at 


and/or . 

Daisystep 2000 printers at 


£342.35 inc. VAT & £10 Del. 


LIMITED 

Enterprise House, 44 Terrace Road, Walton-on-Thames, 
Surrey. KT12 2SD Tel: 09322 42777 


* WORDSTAR COMPATIBLE * QUME COMPATIBLE RIBBONS AND 
DAISYWHEELS * 20 CPS MAXIMUM * 10, 12, AND 15 CHARACTERS 
PER INCH * PLATEN LENGTH: 13” * INTERFACE: PARALLEL- 
CENTRONICS, OPTIONAL RS232 .. 


WEIGHT: 9.5 k 


Telephone Credit Card Orders welcome. 
Personal Collection welcome, Monday 
to Saturday - 9.00 am until 7.00 pm. 

*Up to £1000 Instant Credit available, 
full written details on application. 
Repayments quoted are correct at time of 
going to press. 


To: Keyaki Ltd, Enterprise House, 44 Terrace Road, 
Walton-on Thames, Surrey KT12 2SD 


Telephone . . 

Tick box for details of Serial interface options I-1 

Tick box for details of Instant Credit up to £1000 I-1 


/ enclose my cheque no . for £.... 

Please charge my Access/Barclay card Card No. 

11111111111111 1 m 


Signature ... . . 

Cl s 

DE T EDUCATIONAL ™ ““ “ WELCOME 


.Postcode. 









































S W E R $ 


Transfers 

Can I request that either in 
this section of the 
magazineorinafull article, 
PCI/l/givesome help on a 
problem which is, I feel 
sure, fairly general but 
which may best be 
explained by my personal 
dilemma. This goes as 
follows: 

1. I spent last year doing a 
research project on using a 
computerised 
questionnairefor pregnant 
women attheirfirst 
hospital visit, during which 
timelusedaSWTP 
computer (6809 procesor 
with Flex), plus 5in disk 
drives. Not only did I write a 
very complexset of Basic 
programs, but I also used 
the Stylo word processor 
onthesamemachineto 
write a great deal of 
materialwhichlnowwish 
toincorporateinathesis. 

2. Forreasonsoutsidemy 
control my programs 
weresubsequently 
rewritten on an Apple by a 
company basedin London. 

3. I no longerhaveany 
accessto either of the 
above machines but I now 
havea BBC B machine 
which I am using to type my 
thesis, and onto which I 
wouldgradually liketo 
transfermysetof 
programs. I hope to 
upgradethisassoonas 
possible with a second 


Sendyourqueries to Peter Bright, PC W, 62 Oxford Street, 

London Wl. Please note that Peter cannot answer questions on 
an individual basis, so please don't send an SAE with your query. 


Ifully understand that 
the versions of Basic are 
incompatible but knowing 
the programs as well as I 
do, I should be ableto adapt 
them to run in a new 
version. However, it seems 
an immense wasteoftime 
if I haveto retype every 
single word all over again. 

Although I have never 
seen it happen, I 
understand from those 
who have a better 
knowledge of computers 
thatitispossibleto 
transfer ASCII or other 
files from one computer to 


anotherif you have the 
right utility; and I have had 
offers, which never actually 
cameto anything,to have 
thisdoneforme. 

Isthere really any way at 
alltotransfer actual listings 
or otherfiles, without 
retyping them, between 
any of the machines 
mentioned? 

Arethereareany 
machines which will allow 
such atransfer, and under 
what circumstances? For 
example, can one transfer 
an Apple listing within a 
suitably modified machine 
on to CP/M if it is inside the 
same machine: orfroma 
Research Machine to and 
froma BBCmachine: or 
using a Torch (or BBC with a 
Torch Double Disc Dive) 
from a BBC listing to 
Wordwise, by spooling to 
CP/MintheTorchtoCP/M 
on another machine? Or is 
Torch selling two totally 
separate machines in one 
box? 

If such transfers are 
possible are there any 
commercial firms willing to 
dosuch a transfer (for a 
fee), and if so which firms, 
from which machine, to 
which machine, andfor 
how much? 

Anyhelpwouldbe 
greatly appreciated. 
RDSFawdry, Leeds 


It is possible totransferfiles 
from one micro to another 
providedyou havesuitable 
hardwareandsoftware.On 
thehardwaresideyou 
obviously need to have 
compatible 

communications ports on 
both machines. This 
usuallymeanshaving 
RS232serial ports working 
at the same baud rate with 
thesameword length, 
pa rity, etc. On the softwa re 
sideyou will need some 
kind of communications 
packageto handlethe 
transfer. 

The software you choose 
dependstoalargeextenton 
the kind of data you are 


goingtotransferandon 
howmuchyouwantto 
spend. The cheapest way of 
transferring afilefrom one 
CP/M machinetoanotheris 
to use good old PIP. Many 
peoplesaythatPIPis 
unfriendly and difficultto 
use, butthefact remains 
itisavery powerful utility 
capableof much more than 
justcopyingfilesfrom disk 
to disk. 

Itisusuallysafesttocopy 
ASCII files. This won't be a 
problem foryourtext files 
but your BASIC files will 
need some modification. 
Theeasiestwaytodothisis 
to load the Basic files into a 
word processor such as 
Wordstar using the 
non-document option. 

Then selectthe print option, 
but instead of printing the 
fileto the printer, print it to 
disk.Thiswillleaveyou 
with an ASCII diskfile 
containing your programs. 

Onthemachinethatis 
going to transmitthefile, 
type:— 

STATPUN: = PTP: followed 
byPIPPUN:=filename.ext. 
TheSTATcommandwill 
assign a logical output 
device to the RS232 port 
(formoredetailssee 
Computer Answers, (PCW, 
August'83).ThePIP 
commandtransfersthefile 
tothe logical output device. 

Onthemachinethatis to 
receive the file, type STAT 
RDR: = PTR: followed by 
PIPfilename.ext=RDR:. 
Assumingyou have wired 
the RS232cable up 
correctly you should be 
ableto getthe machines to 
talktoeach other. 

However, there a re two 
problemswithPIP.Thefirst 
isthatitwill only work at 
slow baud rates (usually 75 
or300baud),thesecond is 
that because it has very 
poorerrorchecking it is not 
very reliable. This may not 
betoo much of a problem if 
you a re copyi ng text but if 
you are copying programs 
itcould lead to trouble! A 
betterway of transferring 
files istouseoneofthe 


commercial utilities such as 
BSTAMorASYNC which 
usemuchmoreadvanced 
errorchecking. BSTAM is 
widely used but is not very 
friendly, and only runs on 
CP/M or MS-DOS 
machines, whereas ASYNC 
was written forthe Apple 
andmaybeabetterbet. 

As far as commercial 
copying isconcerned, a 
quicklookthrough 
Micromart revealeda 
companycalled Grey 
Matterwhichsaysitcan 
co py d isks. G rey M atte r ca n 
be reached on (0364) 

53499. 

PeterBright 


hhhhbbi 


Third drive 

I have an IMS 5000 (which is 
a Z80, CP/M, SI 00 machine) 
with two double density, 
double sided 5in disk drives 
each providing about 300K 
storage. Theirformat is 
unique, so I have great 
difficulty in buying 
softwarefromanybutthe 
largest suppliers, and no 
oneelsecan read my disks 
(forexample,for 
photosetting from them, 
which I wanttodo several 
timesayear).Norare8in 
disksanyuseasmy 
supplier no longer has an 
IMS 5000 in stockto copy 
onto. 

The manufacturers say it 
is not possibleto change 
theformat, norto add a 
different controller for a 
third drive, which surprises 
measthereisroomforone 
in the case, intended for a 
harddisk. 

Can you suggest how I 
could run a third 5in drive 
(ratherthan8inif it's 
cheaper) with a more 
common format?This 
would be an'occasional' 
drive, for receiving new 
softwareorsending texts 
for photosetting, so I could 
usethefree parallel port 
andastand alonedriveif 
necessary. 

Asyou cansee, I have 


PCW 83 





























M 


ANSWERS 


tried every conceivable 
source, without success. I 
would appreciate your 
help. 

G Peter Winnington 

Thereisnoway of adding a 
third floppy driveto the IMS 
5000. Each floppy drive 
requirestheappropriate 
control circuitry, and the 
IMSonlyhascontrollersfor 
twofloppiesandone 
Winchester. 

Theeasiest solution is to 
transfer programsandfiles 
viathefile-transferor 
communication package. If 
thetwo machines can be 
directly linked using the 
RS232 ports, you can 
transmitand receive files 
using PIPorBSTAM.PIPisa 
cheap method of 
transferringfilessinceyou 
wi 11 a I ready have the uti I ity 
on your system disk. See 
the reply to R Fawdry on this 
pagefordetailsoftheuseof 
PIPinthisway. 

BSTAMisadirect-linkfile 
transfer package costing 
around£300.ltisslow 
(around 20 minsfora 680k 
disk) butthebuilt-in error 
checking means it is quite 
reliable. 

If a direct linkis possible, 
thenyouwillhaveto 
transferfilesoverthe 
phone using a modem or 
acousticcouplerand some 
form of communications 
packagesuchasASYNC 
(again,seethereplyto 
R Fawdry). 

Surya 


whohas,thenyoucando 
thisquitecheaply. Maplin 
ElectronicSupplies, 
Southend (0702) 552911, 
offersaZX81 input/output 
port kit(LW76H)at £9.25 
which can be usedto equip 
your MZ-80Kwith a parallel 
output port. Wireless 
World, August 83, 
published an RS232 inter- 
faceforthe Praxis which 
could be easily modified to 
a parallel interface.The 
character codes used by the 
Kare not standard ASCII, 
andyou can allowforthis 
either by reprogramming 
theEPROMinthe Praxis 
interface which converts 
fromcharactercodeto key 
matrixcode,orby patching 
your Basictotranslate the 
codes.The printdrive 
routinestartsat3BA1FI,and 
PCW, Ma rch 83 g ives 
detailsof howto modify 
Sharp Basic. 

Peter Amey& Mike 
Flanders 
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Typewriter 

connection 

How can I interface an 
Olivetti Praxis 35 electronic 
typewriterto my Sharp 
MZ-80K in the cheapest and 
bestwaypossible?!do not 
have any other peripherals 
to attach. 

JaswinderKaur, 

Gravesend 

Assumingyouhavesome 
practical electronicskill,or 
knowa local enthusiast 


RAM'to your machine. This 
can increasethe available 
memory by anything upto 
(intheory,atleast) a 
megabyte! The address of a 
supplierof a sideways RAM 
board isgiven below. 
SolidiskTechnology Ltd 
87 Bournemouth Park Road 
Southend-on-sea 
Essex SS25JJ 
(0702)613081 
Surya 
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Memory 

locations 

According tothe BBC User 
Guide(page502), memory 
locations&00to&6Fof 
zero page are reserved for 
Basiclanguage. Doesthis 
mean that, if I write a 
programtotally in machine 
code, I can use these 
locationsfor variables 
without risking the 
possibility of data 
corruption by the 
operating system? 

GJ Slade, Southampton 

Memory locations&OOto 
&6Fof page zero are indeed 
used by Basicand you 
could theoretically usethis 
space in machine code 
routines. Most machine 
code, however, is 
dependant upon Basic if 
onlytosaveandloadit 
to/from diskorcassette. It 
would befareasierto use 
some other area of memory 
such as that reserved for 
user definable character 
definitions. 

If memory isa problem, it 
is possible to add 'sideways 


High level 
database 

I read your'data collater' 
articlein the December 
issue, but itdoes not 
contain some relevant 
information. I require a 

relational database which 

interfacesto a high level 
language, preferably 
Fortran, and yet runson a 
micro. 

JA Kirkham, University of 
Bradford 

Thereareanumberof 
packagesthatcan interface 
to high level languages. 
Micro-Rapport from Logica 
hasaninterfaceto Fortran, 
but Logica has withdrawn 
theold8bitversion in 
preparationforthe release 
of their new 16 bit version, 
which won't be available 
forthreeorfour months. 
Other packages which you 
mayliketolookatare 
DBMS lllfromTamsys and 
Dataflexfrom Equinox. 
Peter Bright/Kathy Lang 


operating system-Theterm 
'IBMIookalike'coversa 
multitudeofsins.lnits 
broadestinterpretation it 
covers any micro that uses 
the Intel 8088/86 processor 
andrunsMS-DOS 
(MS-DOS is virtually the 
sameasPC-DOS).The 
definitionof'IBM lookalike' 

I prefer isthatyou can take a 
diskoutofanlBMandputit 
intothe'lookalike'machine 
and itwill runquite happily. 
Very few machinescan do 
this, asthey not only have to 
look like an IBM but also 
thinklikean IBM. 
PeterBright 


Lookalike 

Being a micro owner, I am 
thinking of buying a larger 
computer. Could you 
explainwhysome 
computers are called 'IBM 
lookalikes'and what 
exactly isthe IBM 
computer? I know IBM is a 
f jrm so why the 'lookalike'? 
Chris Green, Deal, Kent 

The IBM PC is a 16 bit home/ 
business micro. It uses 
a n I ntel 8088 processor 
runningthePC-DOS 


Advanced 

technology 

Myschoolfriendsandl use 
mini computers at school 
and we are interested in 
advancedtechnology in 
this field and how it may 
affect us now and in the 
future.Canyou 
recommend any 
educational books that 
would be easyforusto 
understand? I am 16years 
old. 

Stephen Freeman, London 
N7 

There is a great diversity of 
books introducing micros 
and computers in general, 
of equally diverse quality. 
One book I whole-heartedly 
recommend to everyone is 
the excellent Usborne 
Guide to Computers 
published by Usborne. I 
didn'twriteitand I'm noton 
a commission, so my 
recommendation is 
entirely unbiased! It's 
aimed atquiteyoung 
children,with lotsof 
cartoons and illustrations, 
but offers a very easy and 
accurate introduction for 
peopleofanyage. 

Otherthanthat,wehave 
a book review spot caljed 
Bibliofilein which Linnet 
Evans keeps up-to-date on 
the latest micro books. 

Surya 

mu 
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PHONE NOW or SEND FOR DETAILS 

PANGBOURNE "fjf (073 57)4335 

Kuma Computers Ltd 

CLg ' Unit 12, Horseshoe Park, Horsefshoe Road, Pangbourne, 
Telex 849462 TELFAC KUMA Berks RG8 7JW 

COMET: KUMA TELECOM GOLD: KUM001 


□ SHARP PC-5000 

□ 

□ APRICOT 

□ 
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□ 
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□ 

□ SHARP 700 
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□ NEWBRAIN 
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□ SHARP A 
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□ COMMODORE 64 

□ 

□ SHARP 3541 


□ ELECTRONIC MAILBOX n 
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Why all other spread 


In the early days of micros, the first 
spreadsheets appeared, using complicated cell 
co-ordinate references to define plans. 


This made the most of limited com¬ 
puting power but plans were tricky to write, 
and difficult to read later. 


Today’s micros are much more sophisti¬ 
cated but all the spreadsheets are more or less 
the same as they always were. All that is, 
except PlannerCalc and MasterPlanner. 
Described in a recent university report as 
“.. the best spreadsheet package currently on 
the Market? PlannerCalc and MasterPlanner 
are true business aids. 


For example: 

LINE 1 SALES=100,150.175.210 

LINE 2 EXPENSES=GROW 70 BY 15% FOR 4 

LINE 3 NET=SALES-EXPENSES 

LINE 4 CSALES=CUM SALES 

COLUMN 5 YEAR=SUM OF COL 1 THRU COL 4 


So it’s much easier to use. 

It uses the popular “spread¬ 
sheet” approach with a window 
that can be rolled in all directions. 

Which means you can enter 
new figures and rules and 


immediately see their effect on every¬ 
thing else in the model. 

It comes with j 
the best manual 
on the market and | 
it’s suitable for 
most micros with I 


a™ CP/M 2.2 



Dyed in the wool calc freaks won’t like 
them but businessmen will. 


NEW USERS START HERE 

PlannerCalc at =£85.00* is now accepted 
as the first choice for people new to financial 
planning. 

Designed for 8-bit micros, it boasts the 
kind of features that you’d expect to pay twice 
as much for (Buy PlannerCalc’s nearest rival 
and you’ll have to.) 

Unlike all other‘calc’products 
it allows you to enter calculations 
in a language you understand. 

Plain English. 


operating system, 

64K of memory, 
giving at least 900 I 
cells, minimum 
screen width of 80 
characters and 2 
floppy disc drives. 

MUCH MORE POWER, 

NOT MUCH MORE MONEY 

MasterPlanner is the most powerful 
spreadsheet system currently available wit] 
its increased matrix size, 2000-3000 cells oi 
most 64K micros. (But at £245* it certainly 
isn’t the most expensive.) 

Consolidation of models, allows you t 
create separate plans for each department ani 
then combine them into an overall compan 
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sheets axe out of date. 



plan. Data transfer to word 
processing and other systems 
lets you incorporate figures in 
reports and output to a data 
base. It also has extensive 
formatting facilities which 
means you can produce reports 
that wouldn’t look out of place in 
the board room. 

It can store up to 25 stan¬ 
dard reports to run when you need them. It’s 
got full WHAT IF? analysis and direct 
editing of both spreadsheet and logic display. 

JUST AS EASY TO USE 

All this increased power doesn’t mean 
you’ll need a degree in advanced computing 
:o understand MasterPlanner. 

It works on exactly the same 
system as PlannerCalc and models 
vritten on PlannerCalc run without 
nodification on MasterPlanner. 

16 BIT VERSION 

A new version of Master- 
banner has been specifically designed 
or the 16 bit micros like the Sirius 
mder ™CP/M-86 or the IBM personal using 
either CP/M-86 or ™MS DOS 1.1. With a vast 
natrix size of over 7000 cells on 128K and 
:ven more with larger memory, you’ll at last 
>e able to make the most of your micro. 

ULTIMATE POWER 

Fastplan is the top Comshare micro 
ilanning system. 

It’s file-based, allowing development of 
irge scale models; with a staggering 18,000 
ell matrix; full financial functions plus back¬ 
wards iteration, file input and output; and 
luch more. Yet, because it can be menu 
riven it is easy to use. For the full story, tick 
tie Fastplan box when you return the coupon. 


OVER 10 YEARS EXPERIENCE 

When you invest in MasterPlanner or 
PlannerCalc you’re not just getting the best 
software money can buy. 




You’re also getting the kind of back up 
and after-sales service that only a company 
of Comshare’s track-record can guarantee. 

If you’d like to know more about any 
product, call in at your local dealer or fill in the 
coupon and send it to us. *p,„ s vat a „d P o 5 . & package. 


Making the computer make sense. 

*CP/M and “CP/M-86 are the registered trade marks of Digital Research Inc. 
Comshare Ltd., 32-34 Great Peter Street, London SW1P2DB.Telephone: 01-222 5665. 

Department 1WM; Comshare Ltd., 32-34Gt. Peter Street, London SW1P 2DB. I 


Qty 

Product 

Micro 

Op System 

Disc Size 

K 

Amount 


PlannerCalc 

@£99.50 
(8 bit only) 


CP/M 2.2 

875>A" 





@ £282.95 


CP/M 2.2 

8751/4" 





MasterPlanner 

IBM PC 

MS DOS 1.1 

875W' 





MasterPlanner 


CP/M-86 

875'A" 




All prices include VAT and postage & packing TOTAL 



Please send me information about Fastplan 


I enclose a cheque/postal order for, 

ay Access Card No_ 

Barclaycard No_ 


Je payable to Comshare Ltd. 


|—Pleasejdlo w 28 days for delivery. VAT No. 238418649. Registered No. 980406._| 





































B I B L I 0 F I L E 


From 'where-to-put-what'handbooksto visual imagery: Linnet Evans bridgesthe literary 

computergap. 


The Joy of Computers 

Consenting persons over 21, on first 
espying the sleeve of this book, may 
recall with nostalgia a similarly-titled 
volume concerned with intimate hu¬ 
man relations. This is not a bad thing 
(no, not the sex bit): Peter Laurie has 
produced an eminently adult volume in 
recognition of an industry that has 
come of age. 

The Joy of Computers is recog- 
nisably one of a new generation 
of computer related publications. 
Pac-Man and partworks have stalled, 
but the facts of real life — cars that are 
hand-built by robots and then talk back 
at the driver, trendy vicars getting 
flower rotas through the 6502 and the 
collected works of John Wesley 
onto Dysan — remain real enigma 
variations. 

A large-format hardback book. The 
Joy of Computers is produced to an 
appropriate standard, with lots of col¬ 
our photos and line drawings eased 
into the text. The hundred and eighty- 
plus pages have been split into four 
main sections with separate chapters 



therein: The Computer' (that is, mainly 
hardware); 'Programming'; a prolific 
'Professional Computing'; and a non¬ 
prophet-making 'Progress'. 

The arrangement is such that you 


could, given a clear head and a steady 
hand, binge your way directly from 
cover to cover. Alternatively, you could 
readily use it as a reference book since 
given topics do manage, subtly but 
firmly, to stay together with their close 
relations in one chapter. 

If computer literacy has replaced 
carnal knowledge — and that's one for 
another day —then Peter Laurie has at 
the very least brought with him the 
conviction that a lump of silicon is as 
accessible, manipulable and vulner¬ 
able as whatever it's put out to grass. 
Despite my earlier 'adult' tag, an eager 
12-year-old should find plenty of 
readable relevance herein. Finally, 
though there's some element of enter¬ 
taining the converted, the complete 
novice should feel more informed and 
forearmed on closing the covers of The 
Joy of Computers than after any other 
comparable book I can think of. 

Anyway, who needs sexy software? 


The Joy of Computers 
Peter Laurie 
Hutchinson 
£9.95 (hardback) 


The Personal Computer 
Handbook 



Another large-format, all-about- 
everything project. The Personal Com¬ 
puter Handbook is a blood sibling to 


The Joy of Computers. A similar quality 
production, even more illustrations (to 
the point sometimes of fussiness), and 
a big red visual impact mark it out as the 
snappiest dresser in town this winter. 

Material is once again arranged in 
category headings, though in a less 
exact and exacting way. The quickdip in 
search of, let's say, a few choice words 
on memorycan now unexpectedly turn 
into a swim across three or four 
separate sections. In this squally cli¬ 
mate, reading directly from start to 
finish can be done, but it's more of a 
challenge. Clearly I don't care for verbal 
aerobics, but not everyone will feel so 
bemused. 

The Handbook publicly offers many 
handles and bootstraps for the begin¬ 
ner, and quite neatly acts as an 
everything-we-think-you-wanted - to - 
know agony aunt. But could specific 
questions of what-plugs-in-where, and 
their didactic answers, be better dealt 
with by a dedicated owner's manual? In 
part, as a consequence, other subjects 
tend to be dealt with brusquely or not at 
all. In comparison to The Joy, it's less 
easy for the novice to gain real under¬ 
standing as opposed to factual know¬ 
ledge. 


Both books conduct quite torrid 
affairs with the Basic language, spawn¬ 
ing many and prolific listings. Peter 
Rodwell wins here with an overview of 
alternative languages and their ap¬ 
plications. Rather typically, however, 
his sound evaluations become blunted 
by an obsession with syntax. 

In line with current practice, The 
Handbook carries a final section where 
names are named and numbers num¬ 
bered — a curious pot-pourri from the 
ZX81 to the £4000 Sord M223. Days 
could be numbered however: along 
with the frequent in-text reference to 
specific models and features, the gaffes 
are inevitable and already there. 

That this format of book exists at all is 
a tribute to the number of (personal) 
computers that have been sold in this 
country, butforsomething that is, atthe 
end of the day, as big an investmentfor 
the publisher as it is for the punter, 
this kind of date-stampin*g is surely 
unnecessary. 


The Personal Computer Handbook 
Peter Rodwell 
DorlingKindersley 
£12.95 (hardback), £8.95 (paperback) 
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Computer Images: 
State of the Art 

'Computer imagery is not only a matter 
of more pictures being generated, but 
an entirely new form of visual com¬ 
munication ...' Thus says Joseph 
Deken in the Introduction, before 
spending the next 200 pages of Compu¬ 
ter Images in extremely colourful com¬ 
pany trying not to get his medium-and- 
message knickers in a twist. Or maybe 
you're supposed to be looking at the 
pictures.. .? 

Of course, there's nothing newunder 
the sun. Every other artist in the middle 
ages was wrestl ing with the problem of 
howto represent depth and dimension 
on canvas as they 'saw' it in life. The 
hidden ingredient, the laws of perspec¬ 
tive, were formulated in due course and 
became thenceforth something which, 
apparently, every schoolboy knows. 

Today, faced with the same problem, 
the CAD/CAM operator can twist it, turn 
it, flatten it and stick it back in the filing 
cabinet. If he's not doing that he's 
essentially re-creating man more or 
less in his own image. To be honest, I 



wouldn'tcaretomeetthe extraordinary 
composite of Brezhnev, Reagan, 
Thatcher and friends on a dark or any 
other night: will fluid dynamics offer us 
new dimensions of political insight? 

The curious aspect is that despite 
being just a fewyears old, and generally 
limited by hardware demands to a few 


rarified circles—not all of them military 
— computer images already have a 
sharp stylisation, a deja vu auality of 
their own. 

This is no criticism of Deken. Indeed, 
his search has been wider, deeper and 
apparently more trenchant than the 
efforts of one or two similar publica¬ 
tions in recent times. His text too, in 
summarising what's punningly sub¬ 
titled State of the Art, is remarkably 
stable and smiling considering the 
potential size and volatility of what he's 
up against. 

Just to thwart the notion that there's 
nothing new in computer images, the 
two-tone brown swirl at the end is not 
something from Cadbury's gone 
berserk, but three dimensional fractal 
imagery, never before imagined. 

And just to prove you don't always 
need a VAX 11/780 to get started, the 
dance routines in the 'Visualisation' 
section were all mapped on the Apple II. 


Computer Images: Stateofthe Art 
Joseph Deken 
Thames&Hudson 

£15.00 (hardback), £9.95 (paperback) 


The Personal Computer 
Handbook 



It's second edition time for this particu¬ 
lar Personal Computer Handbook, 
emphatically nothing to do with the 
other of the same name reviewed 


above. Frankly, little seems to have 
changed since the first edition. 

The jacket describes the innards as'a 
unique introduction to the fascinating 
world of. . .'. If it is unique, then there's 
hope for us yet. After a cheery but brief 
intro signed by Mr Hartnell himself, a 
somewhat halting history of computers 
is followed by a sensible but ultra¬ 
normal 'What can I do?' piece. 

Centre stage is the starturn, a review 
of 28 regular and four pocket compu¬ 
ters. Each on gets a page-plus of text, 
generally quite informative and analy¬ 
tical but always over-long for what it 
has to say. Alongside is a haggared PR 
picand a summary of prices. The choice 
of models, even allowing for personal 
choice and private mishap, seems at 
least 30% out of date: should we really 
be seeing the Sharp MZ80-A when the 
Dragon, Oric, Lynx and many more go 
unsung (and when Sharp has in any 
case three other models on view)? 

To close, there's a tomorrow's world 
section buzzing on Prestel, Al and 
LANs plus listings of user groups, 
glossary and bibliography. 

Four quid is not, to be sure, a lot of 
money to spend on a book. But the 
punter sees something which has a 
sensible-sounding name, a profession¬ 


al-looking jacket, an author they've 
even heard of, and the logo of a 
publisher who — back in the seventies 
anyway — used to be positively street¬ 
wise. He also ends up with (knowingly 
or not) a terrible disappointment which 
says nothing special and could in some 
ways be quite misleading, plus four 
green ones down the pan. 

I wonder what happened to all those 
first edition copies? 


ThePersonal Computer Handbook 
Tim Hartnell with Stephen Pugsley 
Virgin Books 
£3.95 


Writing for PCW 

PCW welcomes approaches from 
would-be writers, even those who 
have never appeared in print be¬ 
fore. Providing submissions have a 
sensible structure and follow a 
logical sequence, we'll take care of 
the polishing. If you have an idea 
for an article, write to us outlining 
yourideas — and remember,origi¬ 
nality and relevancearewhatwe're 
looking for. 
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CLEARIY A BETTER 
WAY TO VIEW THE 
FACTS IN BUSINESS 


Now you can transform even the most obscure facts into 
high-quality, multi-colour A4 sheets or overhead projection 
transparencies, making the Pixy Plotter the ideal aid for all 
kinds ofbusiness presentation. 

With the new 3-pcn Pixy Plotter you can turn your facts 
and figures into meaningful pie charts, 
flow charts, bar graphs, even circles, 
arcs and spirals easily and quickly. 

And with the automatic pen change 
you can achieve up to 8 brilliant 
colours to create an extra dimension 
for reports and presentations. 

With its sleek, compact design, it’s 
the ideal companion for any popular 




desktop micro, only requiring standard available software to 
drive the plotter. 

Its low cost now puts professional quality plotting within 
the reach of even the smallest of businesses. 

There’s never been a better way to put colourful pen to 
paper (or film). 

Why not get a fuller picture of what the 
( new Pixy Plotter can do, from your 

-■|||| nearest distributor or send for our free 

HIM , j colour brochure. 

Manncsmann Tally Limited, 

Molly Millars Lane, Wokingham, 
Berkshire RG11 2QT. Tel: (0734) 788711. 
Telex: 847028. 


MANNESMANN TALLY 

PIXY PLOTH' 

CREATING THE RIGHT IMAGE FOR BUSINESS 


WESTON-SUPER-MARE (0934) 515805 5 


1 DISTRIBUTOR CARA DATA COMMUNICATIONS DUBLIN 4: 
























NEWCOMERS START HERE 

This is our unique quick-reference guide, reprinted every month 
to help our readers pick their way through the most important 
pieces of(necessary) jargon found in PC W. While it’s in no way 
totally comprehensive, we trust you’ll find it a useful introduction. 




as the Operating System (DOS or OS), 
system does all the ‘house-keeping’ of 

you’re 


|..- -.»d„« sgs c ™ Pmgnm 





or Central Processing Unit (CPU). The processor interpreted is a typical example of firmware (stick with DfepteyUnitfo^m^t^e'VUualK^ay'uirit'fa 
usually consists of a single silicon chip. As with it: it gets easier!). variously referred to as a VDU, Cathode Ray Tube 

computer languages, there are a number of different RAM differs from ROM in two important ways. (CRT) and monitor. 


computer languages, there are a number ot different RAM differs from ROM in two important ways. (CRT) and mot 

types of processor around, the Z80, 6502 and 8088 Firstly, you can write to it as well as read from it. This The various component parts of a computer system 
being the three most common. The processor is nothing means that the processor can use it to store both the (processor, keyboard, VDU, disk drives, etc) may all 
" | ^ ^ ‘ : :.. : u^i . 

high-level lingdlgeftecadse 8 
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to that of tapes. The disk, which is 








ie sectors are marked British Telecom. S 
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SPECIAL OFFER 

BROTHER HR-15 
PRINTER-£445t00~ 



17 Chrs per second 
perfect daisywheel 
print. Ideal for 
home and business use 

it? 

CROWN BUSINESS CENTRE LTD 

56-58 SOUTH ST., EASTBOURNE, 
SUSSEX. Tel: (0323) 639983 or 20496 


PRINTER FOR YOU 
TYPEWRITER FOR WIFE 



BROTHER CE-50 DAISYWHEEL 
TYPEWITER 


Will run a 
Sinclair 
BBC 
Dragon 
Sharp 
Sirius 
VIC 64 
Apple 
Virtually 
any 

computer 


Perfect print quality — Lift off correc¬ 
tion — Coloured carbon ribbons — 10 
million Chrs — Daisywheel — 18 
different type styles 
PRINTER —13 CHRS PER SECOND — 
PSCii wheel available — medium 
* duty use — parallel or serial 

* Full K.S.R. — Only £30.00 EXTRA 

Carriage paid 


Genie and TRS80 EXPANSION 

Colour Genie Owners connect 

❖ No expansion interface ❖ 



(0783) 860314 (24 h( 


92PCW 



































A BEGINNER'S GUIDE TO PROGRAM CONVERSION 


TRS-80/Video Genie 

Surya continues his analysis of each machine on the PCW Converter Chart 
(see September 1983issue). High and low resolution graphics and sound 

capabilities forthe Video Genie and TRS-80 Model! OOare featured this month, 

plus the final part of the Apple llconversion. 


The TRS-80 has limited graphics 
facilities; not surprising when you look 
at how long the machine has been 
around. The graphics resolution is 64 x 
48, the origin (0,0) being at the top 
left-hand corner of the screen. Thus:- 
100 Rem: A totally pointless program 
110CLS: Y=0 

120 FOR X=0 TO 63 STEP 1.3 

130 Y=Y+1 

140 SET ((INT(X)),Y) 

150 NEXT X 

draws a line diagonally across the 
screen. 

The graphics statements are SET, 
RESETand POINT. SET(x,y) lights the 
block at coordinate (x,y). RESET 
switches it off again. POINT(x,y) tests 
the specified point, returning-1 if it is lit 
and 0 if not. 

The TRS-80 also supports a PRINT @ 
statement. This allows textto be placed 
at a specified location on the screen. For 
the purposes of the PRINT ©statement, 
the top row of the screen is numbered 
from zero at the left-hand side to 63 at 
the right. The next line is numbered 64 
to 127, and so on to the bottom line, 960 
to 1023. To print at the bottom line, for 
example, you simply PRINT @ 960, 
thus:- 

100 PRINT @ 960, "This is printed on 
the bottom line"; 

The semi-colon at the end of the 
PRINT statement supresses the line 
feed which would otherwise scroll the 
screen upwards. 

The TRS-80 does not support sound 
as standard. 

The Video Genie 

The Video Genie, usually known 
simply as the Genie, is a Japanese 
imitation of the American TRS-80. 
Unlike most imitations, however, the 
Genie is every bit as good as the 
original. The TRS-80 is slightly fussier 
about syntax than the Genie, but the 
two are all but identical. Most Basic 
programs are interchangeable. In 
PCW's Programs section, I use the label 
TRS-80/Genie to describe programs 
written on either machine. 

The TRS-80 Model 100 

The TRS-80 Model 100 is Tandy's 
portable micro. The graphics 
resolution is 239 x 63, and the graphics 
commands are PSET, PRESET and 
LINE. PSET and PRESET are exact 


equivalents of SET and RESET. 
Considering that LCD screens are not 
noted for wonderful graphics, the LINE 
statement is surprisingly powerful. 

The format of the statement is LINE 
(x1,y1)-(x2,y2), a, BF. The statement 
draws a line from the first coordinates 
to the second. If a = 1, the line is PSET; if 
0, it is PRESET. The additions Band Fare 
optional. If Bis included, then a B)ox will 
be drawn with (x1,y1) as one corner and 
(x2,y2) as the other. If the F is included, 
the box will be F)illed — either PSET or 
PRESET, depending on the value of a. 

The model 100 also supports sound 
(of the beep variety). BEEP beeps. 
'SOUND pitchjength' plays the 
specified note and is similar to most 
sound statements. 


As promised last month, we con¬ 
tinue the Apple II guide with high-res 
graphics and sound. 

High resolution graphics 
(HGR) 

The HGR screen is addressed as 280 
columns by 192 rows with six colours 
available. The Apple reserves enough 
memory for two high resolution 
screens, these being called by HGR and 
HGR2 respectively. Four text lines are 
again reserved by default and can be 
made available for graphics use by the 
statement POKE- 16302,0 and reset to 
text by POKE -16301,0. 

Two POKEs which you are likely to 
find in Apple programs using the HGR 
mode are:- 

POKE — 16300,0 to switch from HGR2 
back to HGR 

— 16303,0 to switch from 
graphics to text retaining text- 
windows and cursor position 
In HGR mode, there are two main 
graphics statements: HCOLOR and 
HPLOT. HCOLOR=x sets the 
foreground colour to x, defined as:- 
0 black 

1 green 

2 violet 

3 white 

4 black 

5 orange 

6 blue 

7 white 

Although there are eight codes, two 
are redundant (4 and 7), leaving six 
effective colours. 

HPLOT is an easy-to-follow 


statement operating in a similar way to 
most machines' DRAW statements:- 

HPLOT xvy lights point (x,y) in the 
current colour. 

HPLOTx1,y1 TOx2,y2drawsa linefrom 
(x1,y1) to (x2,y2). Coordinates can be 
'chained', so that the following HPLOT 
statement:- 

HPLOT 0,0 TO 279,0 TO 279,191 TO 
0,191 TO 0,0 

draws a rectangle around the edge of 
the screen. Most Basics don't allow this 
type of chaining, so you'd have to split 
up each pair of coordinates and DRAW, 
SET or PLOT each line separately. 

HPLOT TO x,y draws a line from the 
current cursor position to coordinate 
(x,y); it carries on from where it last left 
off. 

There are seven other graphics 
statements in Applesoft HGR mode: 
DRAW, XDRAW, SCALE, ROT, 
SHLOAD, BSAVE and BLOAD. These 
statements concern a feature known as 
shape tables. Shape tables are too 
complex to go into in the space 
available here and, in any case, the 
information wouldn't be much use to 
owners of other ijiachines since you 
will find them all but impossible to 
duplicate. 

Shape tables are a form of sprite, a 
kind of sophisticated user-definable 
character. Created by POKEing values 
into memory, shape tables may be 
saved to tape or disk for later loading. 
The scale and orientation of the 
resultant shapes can be manipulated 
using the statements mentioned 
above. Anyhow, unless you are very 
familiar with both Applesoft and the 
machine you are translating to, any 
program making liberal use of DRAW, 
XDRAW, SCALE, ROT, - SHLOAD, 
BSAVE or BLOAD should be left well 
alone. 

Sound 

There are only two ways to produce 
sound on the Apple: PRINT CHR$(7) 
and POKEing memory location 
-16336. PRINT CHR$(7) produces a 
short beep, as with most machines. 
Producing anything interesting from 
the noises emitted by POKEing -16336 
is a decidedly frustrating and not 
over-fruitful task, so this POKE may be 
safely omitted when converting to 
other machines. 
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NUMBERS COUNT 


Kaprekar Numbers 



New readers start here. The topics dealt with in this column attempt to reach the frontiers of knowledge in 
number theory with the minimal background information. The problems posed therefore have no complete 
solution known to the author, and readers are encouraged to submit their attempts at solution, however 


(1) The legendary number theorist, D R 
Kaprekar, of the Indian Institute of 
Science at Bangalore, is perhaps most 
famous for publicising the number 
6174, which is the eventual result (with 
certain exceptions) of the subtraction 
of a four digit integer whose digits are 
arranged in ascending order from the 
sameintegerwhosedigitsare arranged 
in descending order. 

For example, given the four digit 
integer 8923 we proceed thus: 

9832 - 2389 = 7443, 

9963 - 3699 = 6264, 

7641 - 1467 = 6174, 

7443 - 3447 = 3996, 

6642 - 2466 = 4176, the process 
repeats at this stage. 

Question A. What are the certain 
exceptions referred to above? 
Question B. What happens to integers 
with otherthan four digits? 

(2) Kaprekar Numbers, however, are 
defined to be those n-digit integers, K, 
which are equal to the sum of the 
integer defined by the least significant 
(right-most) n-digits of their square 
plus the integer defined by the remain¬ 
ing digits. 

Thus 142857 is a Kaprekar Number 
because here n = 6 and 

(i) (142857) 2 = 20408 122449 

(ii) 122449 + 20408 = 142857 
Question C. What are the Kaprekar 
Numbers less than 10 n for a given n? 
Interest Note. The square of any cyclic 
permutation of a K-Number is also a 
cyclic permutation when the digits are 


incomplete they may seem. 
added as required. 

For example, (428571 ) 2 = 

183673102041 and 102041 + 183673 = 
285714. 

Readers , are invited to submit a 
program, or suite of programs, to 
answer the above questions. All sub¬ 
missions should include program list¬ 
ings, hardware descriptions, run times 
and output; they will be judged for 
accuracy, originality and efficiency (not 
necessarily in that order). 

A prize of £10 will be awarded to the 
'best' entry received. Please address all 
entries, to arrive by 1 April, to Mr M R 
Mudge, Room 560/A, Department of 
Mathematics, University of Aston in 
Birmingham, Gosta Green, Birming¬ 
ham B4 7ET. 

Review—September 83 

The Partitions of a Positive Integer 
generated a very heavy, and varied 
response; the extremes being typified 
by an estimate of 15 years to find p(100) 
using a TI59 programmable calculator 
to an offerto calculate p(535) program¬ 
ming in Algol 68 — on an unspecified 
mainframe, one suspects. 

A reference work in this field is 
provided by GE Andrews, The Theory 
of Partitions, Encyclopedia of 
Mathematics and its Applications, 
Volume 2, Addison-Wesley 1976. 
Flowever, the presentation in Chapter 
XIX of the fifth edition of An Introduc¬ 
tion to the Theory of Numbers, by GH 
Flardy and EM Wright, Oxford Univer¬ 


sity Press 1979 is adequate to yield the 
recurrence relationshipforp(n) without 
which realistic computing is virtually 
impossible. 

p(n) - p(n —1) - p(n—2) + p(n-5) + ... 
+ (—i ) k p(n-%k(3k-1)) + (-1) k 
p(n-V2k(3k+1))... = 0 
To estimate the magnitude of the 
computation one may use the asymp¬ 
totic formula of Flardy and Ramanujan 
1917, 



The computational difficulties are 
referred to in Computers in Number 
Theory edited by AOL Atkin and BJ 
Birch, Academic Press 1971. 

The prizewinning entry is from RB 
Shepherd of 2 Orchard Croft, Cotting- 
ham, Humberside HU16 4HG using 
Pro-Pascal on a Sharp MZ80-B compu¬ 
ter (64 kbytes). This submission facto¬ 
rised up to p(300) in 44hours 20mins. It 
must be observed that the presentation 
of results by RB Shepherd, and indeed 
by numerous othercontributors,wasof 
the highest possible standard. Congra¬ 
tulations all round, and keep the entries 
flowing. 

Note. Submissions will only be re¬ 
turned if a suitable stamped addressed 
envelope is provided. 

be 



Quickie 

A 201b monkey hangs from a rope 
which passesovera single pulley and is 
balanced by a 201b weight hanging 
from the other end of the rope. The 
monkey begins to climb up the rope. 
Will the 201b weight go up, go down — 
or stay still? 

Prize puzzle 

Three artists — Albert, Brian and 
Charles — each paint a picture on a 
square canvas. Brian's picture is seven 
square feet more than Albert's in area, 
and seven square feet less than 
Charles'. All sides have exact measure¬ 


ments. What are the dimensions of the 
pictures? 

November prize puzzle 

The puzzle would have presented very 
little problem for those of you with 
micros, although a little thought would 
have saved quite a bit of computer time 
— especially if you were to generate all 
10-digit numbers rather than the smal¬ 
lest. 

Since the required answer had to be 
divisible by the integers 1 to 12, it must 
be a multiple of 12x11 x7x 5x3x2 — 
that is 27720. Hence you could set up a 
simple loop with increments of 27720. 
Luckily, the solution is 1 234 759 680, 


which comes up relatively early in the 
loop. 

You can cut down considerable time 
by tailoring the loop to skip whenever 
the second digit is equal to the first. 

The winning entry came from 
D Spencer of Ruislip, Middlesex whose 
prize is on its way. 

To those overseas entrants who were 
worried that their entries might arrive 
too late: I can't recall a case in which a 
late entry was from overseas. 

bud 
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The BBC Micro can now give your 
children a private education. 


The BBC Microcomputer now accounts for 80% of the 
computers being ordered under the current D.O.I. Primary 
School Scheme. 

It’s also the computer which a rapidly increasing 
number of people are choosing for their homes. 

One of the reasons for its success is that it makes 
learning highly entertaining for everybody. From children 
who are getting to grips with the alphabet, to adults who 
want a gentle but intensive introduction to the complex 
world of computing. 

Now, there’s a substantial new catalogue of educational 
programs specially for the BBC 
Microcomputer. 

It has been developed by 
Acornsoft, the software division of 
Acorn Computers who manufacture 
the BBC Micro. 

Making faces without gettin g 

scolded. 

With the new Facemaker 
program, your children can make 
over a million faces. It’s like an identi-kit, allowing them to 
depict anyone they want. They start by choosing the eyes. 
Then they can choose the mouth, the ears, the nose, the 
facial outline and the hairstyle. 

And if they really fancy dressing up, they can add 
earrings and hats. 

In doing all this, they learn to read and spell, as well as 
developing their powers of description. 

The money pro gram, two games for the price of one. 

Mr. T. is an engaging little figment of the microchip 
who can teach your children all the complexities of our 
coinage system. 

His Money Box program has two games, each of which 
can be played at different levels. 

In Money Match, the challenge is to collect a set of 
coins, matching them according to shape, size and value. 

In Money Box, you can give your child and Mr. T. a 
helping hand to get all the coins on the screen into the box. 
(It’s always different, because the coins on the screen are 
based on the small change you have to hand.) 


A chance to teach the Micro a thin g or two. 

With the Animal, Vegetable, Mineral program, the 
children can get the computer guessing. 

They think of an object. The BBC Micro has to decide 
what it is. 

If it doesn’t come up with the answer, the children can 
keep giving it hints. 

In doing so, they are encouraged to question the 
difference between such things as crocodiles and alligators, 
or whether oil is vegetable or mineral. 

The program also encourages them to consult refer- 



I To Acornsoft, c/o Vector Marketing, Denington Estate, Wellingborc 
I Northants NN8 2RL. Please send me the new Acornsoft catalogs 


wh¬ 


ence books sd that they can ask the computer increasingly 
tough questions. 

Q uestions on Julius Caesar from J. Julius Norwich. 

John Julius Norwich’s History Quiz is one of the new 
BBC Micro Grandmaster quiz series which also covers 
theatre, crime and detection, music, science fiction and 
royalty. 

On the history front, there are 300 brain-testing 
questions, covering all aspects of British history from Julius 
Caesar to Margaret Thatcher. 

And to increase the educational value, Mr. Norwich has 
posed the questions from angles which will give a broader 
understanding of events. 

For the full catalo g ue, clip the coupon. 

There are thirty more new BBC Micro programs in 
Acomsoft’s new catalogue. 

For a free copy, complete the coupon, or telephone 
0933-79300. Or ask your local BBC Micro dealer. 

If you’re not yet a BBC Micro owner, you can get full 
details of the computer at the same time. 


t 

I would also like details of the BBC Micro CH (lick) 

I N amP 


i e vwevmt %. \ 

u — A 

\ Postcode | 


\ SeWtaV’nMM'. i 

A j4C0RNS£FT 

































Illustration by Brian James 



Games Designers 

Ever wished for a magical wand to enable you to convert your brilliant games ideas into viable 

programs ? Tony Hetherington has been looking at some packages to help you do just that. 


Fighting through the third screen of yet 
another Pac-man variant, have you 
ever thought you could devise a better 
game? If the answer is 'yes' then maybe 
the reason you haven't taken it any 
further is because you don't know how. 

The main problem is that computer 
games programs are generally more 
demanding in terms of speed and 
graphics than, for exam pie, the average 
home accounts program. These de¬ 
mands are probably beyond the skill of 
the average programmer and no doubt 
also exceed his computer's Basic. 
Unfortunately, the solution lies in 
machine-code. This is enough to put all 
butthe most hardened programmeroff 
— which is why the majority of games 
available, while excellent programs, 
contain little that is original. 

However, help is at hand. For several 
companies have produced programs 
which are designed to let you program 
in machine-code without your even 
knowing it. These wondrous tools are 
called 'games designers'. To decide 
how much use a games designer would 
be, you need to consider the usefulness 
of such a product in each of the four 


categories: arcade, simulation, adven¬ 
ture and logic. 

Arcade games by definition should 
mimic the speed and style of their coin 
slot counterparts. A games designer 
should help you to move spaceships 
and aliens and cope with missiles and 
explosions and, with luck, provide for 
sound effects. 

Simulations cover flight and sport — 
they mimic actions that are familiar to 
the player. The graphics should be 
smooth and representative of the ori¬ 
ginal, otherwise the game won't even 
be convincing, and certainly not a 
simulation. If, for example, you can 
only create jerky and uneven anima¬ 
tion, then you might be able to utilise it 
for a spaceship but definitely not for a 
snooker ball. To create realistic simula- 
tionsa games designershould incorpo¬ 
rate the relevant laws of physics, such 
as collisions, inertia and friction. 

A designer could help in the writing of 
adventure games in both the manage¬ 
ment of the game and in any graphics 
used to enhance it. The management 
should include facilities to handle 
movement between rooms, object and 


room descriptions, the setting and 
execution of traps and interaction 
between the adventurer and characters 
in the game. 

The graphics facilities should free the 
user from the slow and painful process 
of graphic design. This leaves the 
programmer free to concentrate on the 
plot and dramatic action. 

The final category to be considered is 
that of logic games. At first sight it 
seems unlikely that a games designer 
would be much use, since graphics and 
sound are used to limited effect. But 
logicgamesarespoilt by poor graphics, 
just as the others are, and a game of 
chess is enhanced by good, smooth 
graphicsjust as much as a simulation is. 

Aftereach ofthefollowing reviews of 
games designers currently available 
for the Spectrum (other machines will 
no doubt follow), there is an indication 
of usefulness. There is also a score 
for knowledge which indicates the 
amount of programming knowledge 
required to use the program. A mark of 
1 would suggest that the program was 
menu-driven, easy to use and required 
no previous programming experience. 
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each of the menu options and enter the 
relevant details — room descriptions, 
etc. Once completed, the third and final 
part of the Quill is used to run your 
adventure and reveals the true nature 
of the product. All you are doing is 
entering parameters into the interpre¬ 
ter which means that any adventure 
written with the Quill will be somewhat 
limited. 

There is no way of enlarging or 
expanding Quill adventures to incorpo¬ 
rate desirable features such as charac¬ 
ter interaction. In other words although 
there may be numerous characters in 
your adventure you will not be able to 
talk to them! This isn't particularly 
surprising since there are very few 
companies actually producing adven¬ 
tures with conversations incorporated 




5, on the other hand, would indicate a 
compiler-style package requiring deep 
understanding of Basic before it could 
be used. 


The Quill 

Supplier: Gilsoft 
Price: £14.95 

The Quill is an easy to use, menu-driven 
package exclusively for the designing 
of adventure games. 

Using Quill is not the trial-and-error 
process that it can be because the user 
must complete a fair amount of plan¬ 
ning work before even loading it. To 
help you do this there is an excellent 
check-list which you should work 
through, which eventually leads to the 
creation and testing of your adventure¬ 
using Quill. Unfortunately, this list is 
buried in the middle of the manual so 
losing its effect. 

When you have completed your plan 
of your adventure's setting and popu¬ 
lated it with people, objects and events, 
you are ready to enter this information 
into Quill's database using 
the Quill editor. 

To do this you have 
to work through 


in them. Is this really because they don't 
know how to do it? I suspect it's 
probably because they can produce 
several 'sausage machine' adventures 
using a program like the Quill in the 
time it would take to develop one 
character. If you want to join the group 
of people producing such games then 
the Quill is for you, particularly since 
Gilsoft only requests a mention of its 
product as payment. 

But, if this is not sufficient for you, 
Quill, in its present form, has only 
limited value. 

Finally, the Quill contains the silliest 
example program I have seen. The 
example is of a very small adventure of 
only six rooms (which is fair enough) 
with the object being to steal the 
diamond from the safe only to leave it in 
the dining room! The really silly bit is 
the inclusion of an apple which you 
have to eat or else die of starvation! 
Apart from the fact that if you were that 
hungry you wouldn't be stealing 
diamonds, I would havethoughtthatan 
apple wouldn't have been enough to 
save anyone! 

Verdict—an adventure sausage 
machine. 

Arcade. 0/5 
Adventure. 3/5 
Simulations. 0/5 
Logic. 0/5 
Knowledge. 2/5 


Fifth 


Supplier: Computer Rentals Ltd 
Price: £9.95 

This was the package that started the 
rush in games designers and was 
originally advertised as a graphics 
extension to Sinclair Basic. Fifth 
is probably named to associate 
itself with Forth. It consists 
of a cassette and user 
manual. The manual is a 
forty-page booklet 
which explains 
each of the 
twenty-five 


Fifth commands. It isn't particularly 
well written and leaves you wondering 
what to do next. This could easily have 
been rectified by the inclusion of some 
example games as a final chapter to 
supplement the examples given for 
each command. 

As mentioned above, Fifth is an 
extension to Basic and requires some 
Basic statements to support it. For 
example, the Fifth command 'LARGE' 
needs its five parameters to be pre-set 
by Basic LET statements before it can be 
used without error. 

Fifth patches on to the normal Basic 
by adding on to the section that 
interprets the REM statement. When¬ 
ever a REM statement is encountered 
the interpreter checks to see whether it 
is a normal remark and, if not, branches 
out into Fifth machine. 

The main claim of Fifth is its ability to 
move objects smoothly around the 
screen and so it has several commands 
dedicated to achieving this. OBJECT is 
used to define the number of objects 
that are to be given the same name — 
for example, missiles. COLOURS deter¬ 
mine the object's colour. VECTOR is 
used to choose between one of 16 
directions and SPEED determines the 
speed at which these objects trundle 
across the screen. The actual move¬ 
ment of these objects is independent of 
the Basic prog ram and is handled by the 
Z80's interrupts. These are the signals 
that are sentfrom Sinclair's ULAchipto 
the Z80 processor fifty times a second. 
Their purpose is to tell the Z80 to scan 
the keyboard and update the frame 
counter. Fifth also instructs it to move 
the objects. 

Once set in motion by the ENABLE 
command an object will continue to 
move until it is DISABLEd or moves off 
the screen. Should the latter occur then 
a service routine is automatically cal¬ 
led. This is a Basicor Fifth routinewhich 
starts at aJine number which is defined 
to Fifth using the LIMIT command. 
INTERACT defines a routine which will 
be called if two objects collide with each 
other. These service routines should 
contain statements which will redefine 
the object's parameters and set it on its 
way again. An example of the use of 
these service routines is in the move¬ 
ment of balls on a snooker table with 
their collisions with the cushions and 
other b^l^being resolved in a credible 
manner. 






Should you forget the values given to 
the various parameters for your objects 
then you can retrieve this information 
by using the Fifth function. There are in 
fact 13 of these functions, each return¬ 
ing a numeric value. For example, 
STATUS will return a 1 if the object is 
enabled (moving) or a zero if it is 
disabled (stationary). 

These powerful movement com¬ 
mands will be an invaluable aid to 
designers of arcade and simulation 
games, but what of the others? They 
will undoubtedly benefit from the 
additional graphics facilities that Fifth 
provides. 

Fifth utilises both temporary and 
universal colours and includes the 
command TEMPS to set up these 
temporary colours. FILL is used to 
change the screen colours without 
affecting the screen display. REPLACE 
changes one specified colourcombina- 
tion — such as blue on red — to the 
current universal colours. LARGE 
allows you to print a string of characters 
of any height on to the screen up to the 
whole screen being filled by a single 
character. GET and PUT are powerful 
commands and are paired together. 
GET is used to store an area of the 
screen in a named string array. This can 
then be reproduced anywhere on the 
screen using the PUT command. GET 
and PUT provide limited animation 
facilities but, since a whole screen 
requires 6k for storage, only a few 
screens can be held at any one time. 

As Fifth is an extension of Basic a 
good knowledge of Basic is required to 
get full use. This is reflected in the 
scores below and hence the top mark 
for knowledge. The scoresforthe game 
types also reflect this knowledge re¬ 
quirement and show Fifth's use to an 
experienced programmer. If you have 
only just started programming then 
Fifth will beof little use. 

Verdict. A powerful extension to Basic. 

Arcade. 5/5 

Adventure. 2/5 

Simulations. 3/5 

Logic. 2/5 

Knowledge. 5/5 





Scope 


Supplier: ISP Marketing Ltd. 

Price: £11.95 

Scope Computer Graphics Language, 
to give it its full title, is a collection of 31 
commands which can be incorporated 
into Basic REM statements which are 
used to produce machine-code 
routines. 

Scope has sufficient commands to 
allowyou to write entire programs but it 
is perhaps of more use in machine-code 
routines for incorporation into your 
Basic programs. This explains why 
there are Scope words that merely 
duplicate Basic commands, such as 
BDR which performsthe same function 
as BORDER. 

Closer examination reveals that 
Scope isn't the wonderful new graphics 
language it claims to be but is little more 
than a souped-up assembler. A Scope 
program is written in assembler-style 
instructions and is then compiled (or 
assembled) to produce the required 
machine-code. 

These assembler-style commands 
include VAR and BVAR, to define a 
single byte and an 8-byte 'big' variable. 
INC and DEC increment and decrease 
these variables. JUMP transfers to a 
LABEL and HALT pauses a program. 

Scope programs can be arranged 
into routines which are called by the 
CALL command. 

However, Scope adds some extra 
useful features. These include FSCR 
which scrolls the entire screen by one 
pixel in any of four directions; LIM 
causes a jump to a routine when 
variable reaches a predefined 
value; and WIPE clears a 
specified number of 
lines counting from 
the bottom of the 


the joystick fire button and the ability to 
call routines for collisions. So, when a 
Pac-man eats a power pill the move¬ 
ment of the monsters can change. 

Obviously, no marks can be given for 
Hurg but if it lives up to its promises, 
then it will be an extremely useful 
design tool for both arcade and simula¬ 
tion games. 

Conclusions 

As I suspected when I started this 
research, the ultimate in games desig¬ 
ners does not exist. Nor is it ever likely 
to, since it is not in a company's interest 
to allow us to write our own games 
when we could be buying them. 

The future may offer a solution but 
until then games programming will 
remain the bastion of the machine- 
coder. EE3 


can be incorporated into. Scope pro- 
gramstogivefastaction graphics. 

VerdiPt. A souped-up assembler. 
Arcade. 4/5 
Adventure. 2/5 
Simulations.2/5 
Logic. 2/5 
Knowledge. 5/5 


Hurg 

Supplier: Melbourne House 
Price: Not available. 

At the time of writing, Melbourne 
House was putting the final touches to 
its own games designer program called 
Hurg. Final details were not available 
but Melbourne's plans are presented 
below because I feel its existing pro¬ 
ducts are of a standard that demand the 
product's inclusion. 

Apparently a Hurg user won't re¬ 
quire any previous programming ex¬ 
perience since all selections are menu- 
driven. It is even possible to design a 
whole game using a joystick without 
evertouching the keyboard. 

Further claims of Hurg include the 
ability to animate objects, 
choice of vertical and 
horizontal screen 
wrap-around, 
the 

of fire or 
jump for 


screen. 

The other 
commands 
are mimics of 
Basic statements 
but since they 
are Scope 
commands they 








Professional software for the excellent 


NEWBRAIN 


OE(t) — Operating Environment (tape) 

OE(t) is a multi-purpose base program for the 
Newbrain, designed for ease of use. All system 
parameters, such as screen size, tape buffer 
sizes, printer speed, page stop etc. are easily 
defined and changed. OE(t) uses simple 
English command lines with 18 standard utility 
commands. 

COPY PRINT DIRECTORY SET SHOW USE 
MEMO ADD INSTALL RUN SAVE LIST 
CLS RESET RELEASE WIPE EXIT HELP 

OE(t) also features device specification with 
filenames, default filename extensions, and 
much more. Application programs can run 
independently, use OE(t) parameters, and use 
OE(t) routines. 

Standard program, an OE(t) Generation 
program, and User Manual are included. 

An OE(t) licence costs just £29.00 + VAT (£4.35) 


NewWord — Word Processing under OE(t) 

Comprehensive, and fully interactive, using the 
excellent design of the Newbrain. On-screen 
word-wrap and justification single control-key 
commands for centre, bold, underline, system 
date, cut, past, find (next) etc. Flexible 
tabulation and margin control for multi- 
column, justified text, multi-document files, 
and of course much more. 

Standard program, NewWord generation pro¬ 
gram, and User Manual are included. 
NewWord cost is £25.00 + VAT (£3.75) 

For an introductory period OE(t) and NewWord can be 
ordered together for £29.00 + VAT (£4.35) 

Orders to: 

FORWARDER COMPUTER RESOURCES LTD., 

2-10 Whitchurch Road, Pangbourne, 

Berkshire RG8 7BP. 


We specialise in Newbrain software for com¬ 
mercial and professional applications, and 
complete systems with the best in tapes, 
monitors and printers. If you would like any 
information concerning our products and 
services, please write to us at the above address 
or phone our help service on Pangbourne 
(07357)3764. 


INTEGRATED 

GRAPHICS 


FOR THE SIRIUS 
FROM MAGUS 

Our graphics package \~mm7 
can be used for . 



COMPLETE 
PACKAGE £750 

including our graphics kernel, a RAM disk 
and an extra 128K RAM or clock and joystick. 

All programs produce picture files of similar format 
allowing further manipulation by the graphics screen editor. 

ASK ABOUT THE APRICOT VERSION 

MAGUS COMPUTER SYSTEMS LTD 

4 Cheap Street, Bath, Avon. Tel: (0225) 60965 
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JUST ARRIVING AT DEANS 

THE NEW MTX SERIES 



MTX 500 computer. The MTX’s 24k ROM 
has several languages such as MTX Basic Logo and 
Noddy ROM routines include an assembler/dis¬ 
assembler with screen display of the 280 CPU 
registers, memory and program which can be 
manipulated from the keyboard. Pascal is available 
as an add-on ROM pack. The MTX 500 has 32k of 
user RAM as standard (64k on 512) expandable to 
512k plus 16k of video RAM controlled by a separate 
video processor. Soon available FDX and HDX 
systems. 


MTX500 £275 
MTX 512 £315 


COMMODORE 64 


£199 


INCLUDING £10 

FREE 

SOFTWARE 

SINGLE DISK DRIVE. £220 inc VAT 

★ WITH £105 SOFTWARE FREE * 

PRINTER DOT MATRIX. £220 inc. VAT 

STACK LIGHT PEN.£27.95 

SIMONS’ BASIC.£50.00 


SINCLAIR SPECTRUM 

48k £129.95 


D’KTRONICS KEYBOARD.£39.00 

D’KTRONICS LIGHTPEN.£19.95 

PROTECK INTERFACE.£14.95 

QUICKSHOT JOYSTICKS.£9.95 

SINCLAIR PRINTER.£39.95 


SHARP MZ700 
£240 inc VAT 

FOUR COLOUR 

PRINTER £115 
CASSETTE £39.95 


SHARP PORTABLES 


SHARP MZ80A 

£375 


PC 1251 
CE 125 
PC 1500 
CE 150 
CE 152 
CE 155 


£ 69.95 

£ 89.95 

£ 149.95 

£ 159.95 

£ 34.95 

£ 79.95 


ATARI 800 

£249 


TV MONITORS 


JVC CX 610 6" 
NORMENDE 10" 
COMMODORE 14" 
SANYO 14" 
NORMENDE 14" 
NORMENDE 20- 
SHARP 16" 


£250 

£249 

£225 

£225 

£240 

P.O.A. 

£295 


DEANS 


283 EDGWARE RD 
LONDON W2 

723 4630 

724 2135 

ALL PRICES INCLUDE VAT 


We stock a large range of computer books and 
software. For a free list please send S.A.E. Orders by 
mail cheques made payable to DEANS and add £3 
postage and packing 

Export and dealer enquiries welcome. 

Prices are subject to change without notice. 
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INTERFACE PROBLEMS?? 

TRY THE WORLD FAMOUS BLUE BOX 


His 


The IDS Model 60 isthe 'screwdriver'of the 
datacommunications engineer. 

Connects into any RS232C/V24 circuit for 
monitoring (12 LEDs), switching and cross 
patching (all 24 circuits). Only £95 + V.A.T. 
LIFETIME WARRANTY. 



Model 8506-D A/B switch 

Price £79 + V.A.T. Lifetime Warranty 

Cheques with order or valid purchase order required. 

Items ex r stock. Free delivery in U.K. 

ir phone for full details of our digital test equipment, 
“ and modems. 

. International Data Sciences, 

I Anderson House, 18 Mulfords Hill, 
I Tadley, Hampshire. 

F Tel (07356) 5824 


CP/M-80 Software from 
The Software Toolworks 

C/80 Compiler ver 3.0 £50.00 

Full featured C qonjjplier for CP/M with I/O redirection, command 
expansion, execution trace and profile, initializers, Macro-80 
compatibility, ROMable code. Absolute assembler included. 

C/80 Mathpak £3L.„ 

Adds floating point and 32-bit integers to C/80. Includes I/O and 
transcendental function library. 

Z80 FORTH Development System £50.00 

Includes 90 page Manual and screens of software. Floating point 

LISP/80 interpreter ^ 42.00 

The language of Artificial Intelligence — including a LISP editor 
and example of ELIZA and analysts game. Requires 48K. 
AUGUSTA (Ada Subset) £85.00 

A fast compiler for CP/M Z80 systems, provides most Ada features 
but does not include packages, multitasking or real arithmetic. 

UVMAC—Z80 Macro Assembler £35.00 

Powerful macro-assembler which generates absolute code — 
with many useful features. 

AUTODIFF—files comparator £40.00 

Flexible and easy to use, finds differences in both text and binary 
files — essential for every software tool kit. 

MYCHESS Chess playing program £35.00 

With nine.skill levels, game save and restart facilities, does not 
require graphics terminals — a championship program. 

All on 8" SSSD and Osborne formats 
please enquire for other formats 
GAMES and UTILITIES for the OSBORNE £30.00 

Several available — ADVENTURE, MUNCHKIN, Sketch Editor, File 
Compressor and Encryptor. 

Send your order with cheque (add £2.00 p&p and VAT) to: 

System Science 
54 Enfield Cloisters, 

Fanshaw St, London N1 
Tel: 01-739 0540 


<S£>48K SPECTRUM^ 



SPLAT! 


ONE OF THE MOST ORIGINAL 
AND COMPELLING ARCADE 
GAMES EVER PRODUCED! . 
STARRING ZIPPY!! 

"SPLAT! is one of the most 
addictive games I have ever played 
on the 48K SPECTRUM, It is 
certainly the most original" 

Computer & Video Games 
NOW AVAILABLE FROM WH SMITH 
AND BOOTS. 

N001 £5.50 


MOUNTAINS 

OFKET 

ADVENTURE 

A MONSTER OF AN ADVENTURE 
PROGRAM! COMBAT, INTER¬ 
ACTIVE BEINGS, MONETARY 
SYSTEM, MAGIC, EDGAR, SAVE! 
LOAD FACILITY PLUS MANY 
OTHER FEATURES. 

As well as being a fast ingenious 
compelling adventure in itself the 
Mountains of Kef is the first of a 3 
part series that builds into a 
mammoth adventurers challenge. 
Incentive: It could be adventageous 
if you achieve 100%!! 

N002 £5.50 


1984 



1984 


THE BRITISH ECONOMY WITH YOU. 
AT THE CONTROLS! WHAT SORT 
OF CHANCELLOR WOULD YOU 
MAKE WITH SEVERAL BILLION 
POUNDS TO SPEND & FIVE 
YEARS TO THE NEXT GENEBAL 
ELECTION? GRAPHIC DISPLAYS. 
HISTOGRAMS & AN ANNUAL 
PERFORMANCE RATING ARE ALL 
INCLUDED TO SHOW HOW YOU 
ARE DOING. HOW MANY YEARS 
WILL YOU LAST? 

FREE INSIDE: Pocket Guide to 
_ „ _ Running Britain"! 

N003 £5.50 

All programs run in the 48K ZX SPECTRUM and are available from all 
good computer shops. In case of difficulty please order direct using 
the coupon below. 



Please send me (tick box(es) required) 

SPLAT □ MOUNTAINS OF KET □ 1984 □ 

All at £5.50 each (inclusive of VAT and 1st class postage) 

I enclose cheque/P.O. for £ or debit my Access Account No 

es rr i i ii i i i ii i ii i n 

Name_ 

Address_ 


c3§t> 


INCENTIVE SOFTWARE LTD., 54 London Street, 
Reading RG1 4SQ. Tel: Reading (0734) 591678 
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For Education, Business and Games 

for the 

SHARP 



Solo Software Ltd, 95B Blackpole Trading Estate West, Worcester WR3 8TJ 
Telephone: (0905) 58351 



THE LONDON 
HOME 
COMPUTER 
SHOW IS 
CANCELLED 
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iaarp MZ-700 

First launched in Japan back in October 1982 as part of the MZ-700 series, the 

MZ-711 bv the time of its unveiling in the UK had incorporated all the 
embellishments of the complete range. Surva assesses Sharp's most recent 

development in the home computer field. 


comfortably between the top end of the 
home market price-wise, and the bot¬ 
tom of the business market feature- 
wise. To date, it appears to have made 
little impact on either market, other 
than to ex-'K' owners who appreciate 
the upward-compatibility. 

The MZ-700 is aimed squarely at the 
home market. Priced at £250, it appears 
to be a hybrid machine: clearly retain¬ 
ing its MZ-80K roots, but with some of 
the improved features of the MZ-80A. 

One of the first things to sort out is 
the confusion over the name of the 
machine. It was launched in Japan 


(October 1982) as the MZ-700 series. 
This series comprised fou r machines— 
the710,711,721 and731.The710 is the 
unadorned machine; the711 hasanRF 
signal jack (for TV use) and a compo¬ 
site signal output (for composite video 
monitors); the 721 a built-in cassette 
unit; and the 731 a built-in plotter/ 
printer. I asked a Sharp spokesman if he 
could explain the rationale behind all 
these model names, but it appears that 
there isn't one. I did also wonder about 
the bottom-of-the-range machine run¬ 
ning only on an RGB monitor, and 
Sharp couldn't come up with an ex- 


Sharp has taken a strange route to 
arrive at its latest machine, the MZ-700. 
First came the MZ-80K. This was a PET 
look-alike, and survived for a sur¬ 
prisingly long time considering the 
extremely limited graphics and that 
incredible 'block' keyboard. After a 
couple of business machines and a 
pocket computer, Sharp attempted to 
replace the 'K' with the MZ-80A. 

The MZ-80A had 48k RAM (unex- 
pandable) and sold at £550. The com¬ 
bination of unexpandable memory, 
MZ-80K graphics and the price tag 
meant that the machine perched un¬ 
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planation for this either. 

Anyway, someone at Sharp evident¬ 
ly decided that this strategy was un¬ 
necessarily complicated. When the 
machine was launched in the UK 
(September 1983) only the 711 was 
sold; the cassette unit and printer were 
sold as separate peripherals, and the 
710 disappeared into obscurity. Since 
thefourdifferent names were no longer 
required. Sharp simply called it the 
MZ-700. The manual, however, still 
refers to thefour machines. I'm going to 
call it the 700 from nowon. 

Like it predecessors, the 700 is what 
Sharp refers to as 'clean'. This means 
that there is no high-level language 
on-board in ROM form. High-level 
languages are loaded either from cas¬ 
sette or disk, but more about this later. 

Hardware 

The review machine had the built-in 
cassette unit and printer/plotter in¬ 
cluded (making it the equivalent of an 
MZ-731). The machine measures 44 x 
31 x 9cm and weighs 3.6kg without 
cassette unit and printer, 4.6kg with 
both. 

Styling issomewhatungainly. Lots of 
sharp (sorry!) angles and an odd colour 
scheme: black and white with beige 
function keys and blue user-definable 
keys. 

Keyboard 

The keyboard has 69 keys laid out in a 
standard configuration. The INS and 
DEL keys,familiarto Sharp owners, are 
in their usual place at the top right hand 
corner, and below them are four cursor 
keys, sensibly positioned in a diamond 
shape. Five user-definable function 
keys sit above the main keyboard on the 
left. There is a space, protected by a 
transparent plastic cover, to place the 
sticky labels supplied with the machine 
to identify the functions. 

The qwerty keys have graphics sym¬ 
bols printed on the underside. These 
are utilised by pressing the GRAPH key; 
pressing ALPHA restores the keyboard 
to alphanumeric use. 

The keyboard feel is a little 'spongy', 
but I encountered no problems with it. 

My only real complaint about the 
keyboard is that unshifted letters 
generate upper-case while shifted 
letters generate lower-case. This 
was obviously done because S-Basic 
rejects lower-case commands and 
statements with a syntax error, but 
a far more sensible arrangement 
would have been either to have pro¬ 
duced a Basic which ignored case, or 
to have fitted a CAPS LOCK key. As it is, 
entering text in PRINT statements is 
very tedious. 

All keys auto-repeat. 

Interfaces 

Sharp is notorious for providing non¬ 
standard interfaces, and the 700 is no 
exception. There is no RS232 port, and 
the parallel printer port is of a design 


unique to Sharp. 

All the interfaces are atthe back of the 
machine. Moving from left to right, the 
700 has sockets forthreeforms of video 
output: a standard TV signal, compo¬ 
site video output and RGB video output. 
The RGB and TV signals can be 
switched between monochrome and 
colour, but the composite video line is 
monochrome only. ATV lead is the only 
one supplied with the machine. 

Below the video output sockets are 


the external tape sockets, marked 
READ and WRITE. These are standard 
3.5mm jack sockets; no'remote'facility 
is available. Next to these sockets are 
the joystick interfaces. The joysticks are 
available atthetimeof writing (£15), but 
as yet there is no software to support 
them. 

The I/O bus and the printer port to the 
right of these are covered by thin metal 
plates. These are removed by undoing 
two crosshead screws. The printer port 
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is intended for Sharp's own MZ-80P5 
and MZ-80P6 80-column, dot-matrix 
printers. The P5 is a tractor-fed printer 
retailing at £350, while the P6 offers 
friction feed at £400. Sharp apparently 
only produces cablesforthese printers, 
so you'll have to make up a special cable 
it you want to use other brands. 

Next is the volume control for the 
machine's built-in speaker, and the 
reset button. Unlike the reset switch on 
many machines, this one is dangerous! 
Pressing it drops you unceremoniously 
into the monitor — no warning, no 
check, no program. Since the button is 
not recessed or otherwise protected 
and requires only a light touch, putting 
it next to the volume control is bad 
design. 

Finally, there is the power socket, 
on/off switch and an earth connection 
marked FG (Frame Ground). Quite why 
a machine of this sort of size and power 
should require a frame ground is a 
mystery to me. 

Inside 

Getting into the machine is no mean 
feat. Three screws must be removed 
from underneath the front of the 
machine. Next, the cassette unit and 
printer and/or dummy boxes must be 
removed, together with the clips hold¬ 
ing them in place. I found the connec¬ 
tions from the printer and cassette unit 
to the circuit board very difficult to pull 
out without damaging either the con¬ 
nector orthe board. Following this, the 
cover has to be levered off with a 
screwdriver, or similar. The keyboard is 
then lifted out and you can — at last! — 
get at the circuit board. 


The circuit board is extremely well 
designed. The various parts of the 
circuit are logically situated, all the 
chips are numbered and the main ones 
are labelled — no patches or alterations 
are in evidence. Detailed circuit dia¬ 
grams are provided in the manual, so 
those of you who do most of your 
programming with the aid of a solder¬ 
ing iron will have little difficulty with 
this machine. 

The CPU is a Z80A, and the proces¬ 
sor's full complement of 64k RAM is 
on-board. The chips are a varied 
assortment of Sharp, Mitsubishi, 
Toshiba, NEC and others An interest¬ 
ing chip is the video processor; this has 
pins extending from all four sides — a 
technique being used on new 32-bit 
CPUs to avoid the necessity fortracks to 
'jump' each other. I was surprised to 
find this design ofchiplurking insidean 
8-bit home micro, but it is a very 
sensible idea. 

The built-in speaker is an 8 ohm, 1 
watt audio speaker, which is hefty for a 
micro. Other than the non-standard 
printer port mentioned earlier, the rest 
of the circuitry is much as you'd find in 
any Z80-based micro. 

Data recorder 

The 'date recorder' (cassette recorder 
to you and me), is an optional extra 
costing £50. The primary advantage of 
buying this cassette unit in preference 
to any other is that of reliability. Since 
the unit is wired directly into the main 
circuit board via a pin-connector and is 
purpose-designed, you shouldn't ex¬ 
perience any problems loading and 
saving programs. The unit proved 


100% reliable during this review, which 
is certainly not the case with all the 
machines we test. 

Installing the data recorder is a 
straightforward if slightly fiddly job. 
The dummy box occupying the space 
reserved for the cassette unit is re¬ 
moved by undoing two screws. The 
plastic socket attached to the data 
recorder by a narrow ribbon cable is 
then fitted onto the 9-pin plug on the 
circuit board. The switch just behind the 
9-pin plug should then be reversed, to 
tell the 700 that the data recorder is 
installed. The external cassette connec¬ 
tions are disabled by this switch. 

Finally, the data recorder is lined up 
and held in place with the screws 
previously used to hold the dummy 
box, and is ready for use. 

I've always liked the cassette¬ 
handling on the MZ-80K, and the 700 is 
the same. When you type LOAD, the 
computer checks whether the Play 
button on the cassette unit is depress¬ 
ed. If not, it responds with a little 
downward-pointing arrow and the 
message 'PLAY'. If you type SAVE and 
the Record and Play buttons are not 
depressed, it responds with the same 
arrow and the words 'RECORD.PLAY'. 

Equally, when it has finished LOAD- 
ing or SAVEing, it switches off the 
cassette motor. But, if you now press 
the Stop button followed by Rewind, 
Ffwd or Play, it switches the motor back 
on for you. Al I very friendly — note that 
these features are not available when 
using an external cassette recorder. 

Colour printer/plotter 

This printer/plotter gets everywhere! It 



One niggling point: unshifted letters generate upper-case while shifted letters generate lower-case letters 
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ARAB RAM, the ingenious Saudi invention that converts 
your Sinclair” ZX81 into the First Arabic 
Personal Computer in the world. 


Do not miss this opportunity send your cheque now. 


RAMEZ HALABY & CO. 

P.0. BOX: 147, JEDDAH, 
SAUDI ARABIA 
TEL: 660-4212 

TELEX: 402276 AUTORAM SJ 
CABLE: AUTORAM JEDDAH 


PCW107 











ORBIT ORBIT ORBIT ORBIT ORBIT ORBIT ORBIT ORBIT ORBIT ORBIT ORBIT ORBIT 


ELBUG F a°c R o T r H n E ELECTRON 


IF YOU HAVE AN ACORN ELECTRON OR ARE THINKING OF BUYING 
ONE THEN YOU SHOULD JOIN THE ELECTRON USER GROUP. 

Members receive 10 copies of the magazine ELBUG each year. ELBUG is devoted EXCLUSIVELY to the ELECTRON 
MICRO. It is packed with news, Reviews, Hints, Tips, Programming ideas, Major articles, plus Regular program 

ELBUG, is produced by BEEBUG Publications Ltd., publishers of BEEBUG, the magazine of the National User 
Group for the BBC Micro. BEEBUG now has some 20,000 members, and has achieved a high reputation both in 
this country and abroad. Acorn and the BBC have both taken out multiple memberships, for example, and our 
articles are now syndicated in Australia. (For further details of BEEBUG, see separate advertisement elsewhere in 

The formula which makes BEEBUG an invaluable companion for users of the BBC micro will be applied to ELBUG. 
By subscribing to ELBUG you gain all the advantages of a single-micro magazine, with no space wasted on programs 
and articles for other computers. 

Further benefits of membership: 

Members’ discount scheme with national retailers of software, hardware and books, with savings of up to 25%. 
Members’ software library with a growing range of titles at special prices for members. 

SPECIAL OFFER 

SUBSCRIBE NOW, AND GET A FREE INTRODUCTORY CASSETTE CONTAINING 8 TESTED 
PROGRAMS FOR THE ELECTRON. 

1. SPACE CITY Defeat the invading Aliens with your laser, and save the city. 

2. 3D NOUGHTS AND CROSSES Pit your wits against the ELECTRON on a 4x4x4 board. 

3. RACER Guide your racing car to victory, avoiding other cars and obstacles on the track. 

4. 3D MAZE In this challenging game, you must escape from the maze — The screen displays a 3D view from inside the 

5. PATCHWORK A mulucoloured display of continuously changing patterns. 

6. KEY SET ROUTINE A program to set up the user function keys. 

7. MEMORY DISPLAY An efficiendy written utility to diplay the contents of memory (ROM and RAM). 

8. CHARACTER DEFINER Define individual graphics characters with this useful utility for use in your own programs. 


HOW TO JOIN 




SPACE CITY 





FUNCTIONS, EASY INPUT FROM W0RDPR0CESS0R/DATA Fl„„, __ 

PROGRAM OPTIONS,SORTING/SEARCHING, FULLY DEFINABLE OUTPUTS... 


TRANSFORMS THE COMMODORE 64 


TO 4 SCREENS... I 


JH EXCELLENT TUTORIAL/REFERENCE MANUAL. EX-STOCK NOW! 

% OUR PRICE ONLY 5PKZ5 £88! 


VIZAWRITE 64 


NOW AVAILABLE ON CARTRIDGE. 

VizaWrite 64 IS a high- 
performance, LOW-COST WORD 
PROCESSOR, WITH ON-SCREEN 
3F THE 64 'S COLOUR, GRAPHICS AND 
1Y PRINTER! WITH A COMPREHENSIVE 
OFFERS THE ULTIMATE It 


---i SI9t9S £68!), 

COMBINED WITH ViZASPELL (OUR PRICE £851). 

| OUR PRICE ONLY 1 £75! 


c7Vlastei^64: 


, DEVELOPMENT PACKAGE, T>.„. „ 
— AVAILABLE NOW FOR THE CBM 64. 

MASTER has 85 new commands... and BASIC IV too! PLUS programmer's toxkit, 

MACHINE CODE MONITOR, BUSINESS BASIC. KEYED DISK ACCESS, SCREEN MANAGEMENT, 
USER-DEFINABLE INPUT ZONES, REPORT GENERATOR, 22-PLACE ARITHMETIC, DATE 
CONTROL, STRING FUNCTIONS, DISK DATA COMPRESSION, SCREEN PLOTTING, SCREEN 
DUMP, AND MORE... IN FACT EVERYTHING YOU NEED TO PROGRAM YOUR 64 TO TOP 
PROFESSIONAL STANDARDS! (SCREEN MANAGEMENT, TOOLKIT, HI-RES GRAPHICS AND 
DOS SUPPORT ARE AVAILABLE SEPARATELY ON CARTRIDGE - £49.50). MWSTER IS ALSO 
available for CBM 700 (£339.25) and CBM 4032/8032/8096 (£S9?3S £225!). 

#SPECIAL OFFER PRICE Ei***25 £115! 



- —iR BY POST/TELEPHONE/PRESTEL, 

® OR OFFICIAL ORDER. TELEPHONE 01-546-7256 
EXCEPT ON CREDIT/OVERSEAS ORDERS. (REF A25) 


ChIcd Software 


A USER-EXTENDABLE BASIC \ 

WITH INBUILT SELF¬ 
PROGRAMMING CAPABILITY 

XTAL BASIC 3 comes with over 110 commands and functions 
which the user can easily extend - using his own vocabulary. 

XTAL BASIC 3 contains its own on-screen editor, independent 
of VDU or terminal, allowing fast, easy access and modification to 
programs. 

XTAL BASIC 3 permits variables of any length, multi-DIM 
arrays, string arrays, integer arrays. 

XTAL BASIC 3 handles all TAPE and DISC filing. It has 
extensive user benefits, including. 

★ applicable to CP/M & Z-80 systems software 

★ 32 error-trapping messages, extendable 

★ compatibility with other BASICS 

★ 12K/24K size (according to system) 
if large and growing range of software 

XTAL BASIC 3 - cassette version £40.00 
disc version £60.00 

Full details are available on request. Licenses are available to 
manufacturers and software houses at highly competitive rates. 

VAT should be added to the above prices on all UK orders. 

Phone, write or call 
Crystal Research Ltd, 

40 Magdalene Road, TORQUAY, 

Devon TQ14AF 
Tel: Torquay (0803) 27890._ 

[E ■«—* “ EJ 

a«ic are devices, owned 
and used by Crystal Group companies. 
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appears in various cases under various 
names. I own one myself (in a Tandy 
case)and,sincel paidthefullretail price 
for it, I don't have any ulterior motive for 
stating that I think it's an amazing little 
machine. In its Sharp guise, it's an 
optional extra costing £135. 

Since the paper width is a fraction 
under 11.5cm, it's obviously quite 
useless for word processing (though I 
receive a fair few programs accompa¬ 
nied by letters written on it!). However, 
it is quite adequate for listings, and 
superb for graphics. 

Although described as a printer/ 
plotter, it can't actually print at all: it's a 
plotter which has been taught to write. 
The device has four pens in a cylin¬ 
drical holder that moves horizontally 
across the roll of paper. Vertical move¬ 
ment is achieved by scrolling the paper. 
To change colour, the pen holder is 
rotated to select a different pen. 

In text mode, letters are quite literally 
drawn onto the paper. This is painfully 
slow (approximately lOcps), but the 
effect is of very neat, hand-drawn 
letters. Since everything is drawn 
ratherthan printed, text can beany size 
from 80 characters/column right up to a 
single character/column. Unfortunate¬ 
ly, Sharp does not appearto have given 
software support to this particular 
feature of the printer, S-Basic restrict¬ 
ing you to one of three sizes. Text can be 
printed sideways, or even upside 
down. All the parameters (size, pen 
colour, direction) are under software 
control. 

In graphics mode, the plotter has its 
own set of commands quite indepen¬ 
dent of those used for screen graphics. 
A set of control-codes and statements 
added to S-Basic is used for this 
purpose. 

The procedure forfitting the plotter is 
almost identical to that for the data- 
recorder, and is well-documented in 
the manual. A switch is used to select 
plotter or external printer. 

Software 

The MZ-700 is supplied with a cassette 
containing Sharp MZ-700 Basic Version 
1.0A (S-Basic). This is upward compati¬ 
ble with Sharp Basic SP-5025 supplied 
with the MZ-80K. The 700 will also run 
Basic SP-5025, together with any other 
Basics and high-level languages writ¬ 
ten for the MZ-80K. Both facts mean 
there is a large stock of software 
available which will run on the machine 
even before people get around to 
producing software specifically for the 
700. 

Unlike the MZ-80K, the 700 does 
support colour—eight foreground and 


eight background colours. Glancing 
through the manual and/or reading the 
promotional material, an innocent 
could be deceived into believing that 
the 700 also supports full colour high 
resolution graphics.dt doesn't. It sup¬ 
ports the same pseudo-graphics (that 
is, block graphic characters) as the 
MZ-80K, exceptthatyou can printthem 
in whatever colour and on whatever 
colour background you choose, 
together with low resolution (80 x 50) 
Set and Reset. 

On playing with the COLOR state¬ 
ment, used to change foreground 
and background display colours, I dis¬ 
covered what appeared to be a major 
bug in the review machine. 

I wrote a little program to step 
through every possible combination of 
fore- and background colours, pausing 
between each. When attempting to 
display certain combinations of colours 
(or shades of grey, since I was using a 
composite video monitor), the display 
went haywire — the screen 'scrolled' 
upwards incontrollably, and could only 
be stopped by switching to a different 
combination. 

A great many combinations 
appeared to cause this problem. 
Whether this is something which 
afflicts all 700s or just applied to the 
machine I had for review, I don't know. I 
suggest prospective purchasers ask 
their dealer to run the following pro¬ 
gram to find out:- 
100 FOR A=0TO 7 
120 FOR B=0 TO 7 
140 IFA=BTHEN NEXTB 

160 REM — If foreground = back¬ 

ground, skip this combination 
180 COLOR,, A,B 

200 CLS 

220 PRINT"COLOR„";A;",";B 

240 GET A$:IF A$="" THEN200 

260 NEXTB 
280 NEXT A 
300 PRINT"END":END 

Pressing the space bar (or any key) 
will step through each of the different 
combinations of colours. If the display 


Benchmarks 


BM1 

0.4 

BM2 

3.5 

BM3 

9.5 

BM4 

8.6 

BM5 

9.4 

BM6 

17.7 

BM7 

32.7 

BM8 

82.7 

Average 

20.6 

All timings in seconds. For a listing 

of the Benchmark 
'Direct Access'. 

programs see 


remains steady and clear throughout, 
there are no problems with the 
machine. 

The reason the unsuspecting could 
be deceived into thinking the machine 
supports high resolution graphics is 
that the colour plotter does. You can 
achieve some quite detailed and attrac¬ 
tive designs on the plotter — as one of 
the supplied demonstration programs 
illustrates; what you can't do is produce 
high resolution graphics on the screen. 

The 700 has five user-definable func¬ 
tion keys. These are programmed in 
more-or-less Microsoft standard for¬ 
mat; 'DEF KEY(n)= "string'", where n is 
the function key number and string is 
the statement assigned to the key. Use 
of the Shift key gives access to another 
five function keys, making ten in all. So 
SHIFTed FI is interpreted as F6 and so 
on. This may have been a last-minute 
addition to the interpreter, since the 
function keys do not have the F6 to F10 
markings on the underside of the keys 
— the method used on the rest of the 
keyboard to represent the SHIFTed 
function. 

Aside from the colour statements 
and those used to control the plotter, 
S-Basic differs little from Basic SP- 
5025. It is as I have come to expect from 
Sharp: adequate and unexciting. I had 
hoped it might have made at least a 
token attempt at some semblance of 
structure — a REPEAT-UNTIL or 
WHILE-WEND loop, if not user-defined 
functions and procedures. Sharp, it 
seems, is not an advocate of structured 
Basic, but I have seen far worse Basics. 

Of course, the beauty of a 'clean' 
machine is that if you don't like the 
interpreter supplied, no problem: just 
throw it away and buyanotherone.The 
MZ-80K inspired software houses to 
produce endless dialects of Basic, 
together with versions of Forth, Pascal 
and almost any other language you 
care to name. All of these will run on the 
700, and I'll offer yctu very good odds 
that the same software houses will see 
the extra money of the 700 as an 
opportunity to produce better versions 
of their existing interpreters especially 
for the machine. 

Having to load an interpreter before 
you can write or run a program can be 
irritating on a cassette-based machine, 
since the process is a relatively lengthy 
one (S-Basic, for example, takes just 
underthreeand a half minutes to load). 
But some would argue that a few 
minutes delay is a small price to pay for 
the freedom to choose the language 
most suited to your current application. 
And you have only to look at the mess 
some companies (I'll mention no 
names) get into when they try to 
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VIDEO GENIE UK101 
“^5W«aS5iS^& AND SUPERBOARD 

41 Disc drive £233 (£209) £234.1525 Printer We still support these gorgeous machines. Writ 

n "- 1e 1526 Printer £350 (£330) £360. our tempting list of addons. 


SWANLEY ELECTRONICS 

The Computer Export Specialists. 

Dept PCW, 32 Goldsel Road, Swanley, Kent BR8 8EZ, England. 

Tel: SWANLEY (0322) 64851. Nothing extra to pay. All prices are 
inclusive. UK prices are shown first and include post and VAT. The 
second price in brackets is for export customers in Europe and 
includes insured air mail postage. The third price is for export 
customers outside Europe (including Australia etc) and includes 
insured airmail postage. Official orders welcome. 


-NEWARK VIDEO CENTRE 

PRESENTS 

SUPER CLEAR COMPUTER 
DISPLAY-AND A TVS! 

AN RGB MONITOR-WITH TV RECEPTION 

14V2." A2105/RGB £275.00 20" B6100/RGB £365.00 

16" B3104/RGB £299.00 22" C7100/RGB £399.00 

16" B3404/RGB with remote control & Teletext option £350.00 
26" B8400/RGB with remote control & Teletext option £465.00 


All prices include VAT, a 12 month 
guarantee, a 6 Pin Din lead, a mains plug and 
carriage to your door. All are Grundig TV’s supplied 
with Grundigs consent. 

Educational and quantity discounts are available. 


What ‘What Micro’ said: 


The colours are just unreal like 
the 'simulated’ pictures in TV 
advertisements. The best of all 
images came from this set.’ 


A very reasonable comparison 
could be made with colour 
monitors costing several 
hundreds of pounds’ 

NEW! 1 Input-6 output. RGBS Distribution 
Amplifier- £250 

For details of the full range contact: 

NEWARK VIDEO 
CENTRE LTD 

108 LONDON ROAD, BALDERTON, 
NEWARK, NOTTS. NG24 3AQ. 
TELEPHONE: 0636 71475 

Open 9 am - 6 pm Monday - Saturday 


Cameo Computer Services Ltd. 

Probably the Lowest 
Printer Prices in England! 


EPSON FX -so 

RX-80-FT 

MX-100 


£365.00 

£267.00 

£399.00 


The above is a small selection of our 
range, other printers at low prices 
include: 


ANADEX, BROTHER, CANON, DRE, 
DIABLO, FUJITSU, HERMES, IDS, ID- 
PC, LUCAS LOGIC, NEC, OKI, QUME, 
RICHO, SEIKOSHA, SEIMENS, 
SMITH CORONA, TEC, TOSHIBA, 
ULTRA. 


EPSON printers carry a one year 
guarantee. 

We also supply a vast range of busi¬ 
ness and home computers, accessor¬ 
ies, and consumables. Telephone for 
price list. 


h m 

Please add £7.00 
for carriage. All 
prices are exclu¬ 
sive of VAT. Pay¬ 
ment can be by 
cash, cheque, Ac¬ 
cess or Visa. 
Please telephone 
for details. 


CAMEO COMPUTER SERVICES LTD. 


Telephone: 

021-708-0774 


242A, Spring Road, FREEPOST, 
Tyseley, Tyseiey, 

Birmingham, Birmingham, 

B11 3DW B11 1BR 


KINGSLEY 

ENTERPRISES 


Mail Order Discs 
Prices are for boxes of 10 discs 


Soft Sector Nashua Xidex Dysan 

5.25" Diskettes 

SS/SD.48 15.00 - 22.00 

SS/DD.48 17.00 19.00 23.00 

DS/DD.48 19.00 24.00 31.00 

SS/DD.96 24.00 25.00 32.00 

DS/DD.96 25.00 31.00 40.00 

8" Diskettes 

SS/SD.48 20.00 - 26.00 

SS/DD.48 21.00 23.00 30.00 

DS/DD.48 22.00 27.00 35.00 


CenTech 


25.00 

31.00 

35.00 

40.00 


30.00 

37.00 


Sony 3.5" (Apricot) Diskettes £40.00 

Add carriage (£1 per box) and V.A.T. (15%) 
Prices correct at time of going to press 
Please write for full-range price list 

KINGSLEY ENTERPRISES 
87 Whitefield Road 
Stockton Heath 
Warrii 
WA46fiB 
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improve/correct/update Basics sup¬ 
plied in ROM form. 

Editor 

When it comes to editing, most manu¬ 
facturers still appear to be living in the 
age of teletypes, when the only way to 
tell the (distant) computer what you 
wanted to edit was to specify the line 
number. Nowthatmost of usworkwith 
these new-fangled VDUs, there really is 
no excuse for forcing people to edit in 
this incredibly tedious way. 

Sharp provided a full-screen editor 
even on the MZ-80K, which was laun¬ 
ched not so very long after the teletype 
days, and the 700 has the same 
sensible, easy to use editor. 

PCW Benchtesters get a pretty good 
idea of howgood an editorthe machine 
supports when they come to run the 
Benchmark programs. Since each 
program is a modification of the pre¬ 
vious one, a good editor should allow 
the appropriate change to be made 
quickly and easily. In the case of the 700, 
the combination of thefull screen editor 
and the RENUMber command made 
the whole process extremely simple. 
The Sharp editor is a delight to use. 

PLOT ON mode 

The statement MODE TH (CR) (to place 
the plotter in 40-column mode) fol¬ 
lowed by PLOT ON (CR) instructs the 
machine to echo all screen output to the 
plotter. Provided you have the plotter, 
therefore, it is conceivably possible to 
usethe700 without a TV or monitor—at 
a push. Sharp tells methat some people 
in Japan are using the machine as a 
'semi-portable' in this way. It does 
work, but at lOcps I think you'd have to 
be very patient to use the machine in 
this way for any length of time! PLOT 
OFF switches it off again. 

Documentation 

The MZ-700 Owner's Manual is a 
smartly presented 200-page, A4 book. 
The manual doesn't seem to have 
decided whether it's a beginners' tuto¬ 
rial or a reference handbook for experi¬ 
enced users. My feeling was that it 
hovered rather uneasily between the 
two and didn't quite succeed as either. 

The documentation is thorough — 
right down to the circuit diagrams 
mentioned earlier — but the explana¬ 
tions read awkwardly. Perhaps Sharp 
has taken all those comments about 
literal translations from the Japanese a 
little too much to heart: the grammar is 
painfully correct, to the extent of 
sounding stilted and antiquated in 
parts. 

Included in the manual is a full | 


assembler listing of the monitor pro¬ 
gram, together with a summary of the 
Z80A instruction set. This is not quite as 
useful as it might have been, since the 
monitor listing given differs somewhat 
from the monitor program included in 
the S-Basic interpreter. 

Soak test 

I left the review machine running from 
10pm one evening to 11.30pm the 
following day, counting from zero 
upwards in steps of 0.00000001 (less 
than original, admittedly, but it kept the 
machineoccupied.)ltwasstill counting 
away quite happily when I returned, 
and was only slightly warm with the 
effort. 


Prices 

£ 

Sharp MZ-700 250 

Colourplotter/printer 135 

Data recorder 50 

Joysticks (each) 15 

MZ-80P5dot-matrix printer 350 

MZ-80P6 dot-matrix printer 
with friction-feed 400 

All prices include VAT 


Conclusions 

I have three main complaints about the 
Sharp MZ-700. 

The first concerns the graphics. A 
more charitable reviewer might des¬ 
cribe the resolution as medium rather 
than low, but whichever word you use, 
the MZ-700 doesn't offer anything like 
the resolution found on most machines 
in this price bracket. The graphics 
statements are crude, even when com¬ 
pared to machines selling at half the 
price— I would certainly have expected 
sprites. 

My second complaint concerns the 
keyboard. If there is a way of persuad¬ 
ing unshifted keys to return lower-case 
letters, it is not mentioned in the 
manual — it is extremely annoying 
having to hold down the shift key when 
entering text into PRINT and DATA 


statements. 

And thirdly, S-Basic is remarkably 
unremarkable. You can choose from 
any one of dozens of other Basics 
produced for the MZ-80K, but these 
won't support all thefeatu res ofthe 700. 
I feel that the software doesn't do 
justice to the hardware. 

These points made, I was generally 
impressed by the machine. It has a 
solid, dependable feel about it; I didn't 
feel I hadtomakeanyconcessionsto its 
mortality, unlike some machines which 
virtually demand that you treat them 
like bone china. 

Given the limited graphics, you 
can't produce the sort of flashy pro¬ 
grams which are possible on a Spec¬ 
trum or BBC, but Sharp machines 
have traditionally been used more for 
practical applications than for 'zap- 
bang' type games. 

So far as the interpreter is con¬ 
cerned, there is a wide choice avail¬ 
able and many of these are likely to be 
adapted to make full use of the 700's 
features. Most of the interpreters for 
the MZ-80K sell at a price which makes 
it possible to buy them either out of 
pure intellectual interest, or simply to 
experiment with a number of lan¬ 
guages to find the one which best 
suits you. This choice means that the 
quality of the supplied Basic is no¬ 
where near as important as it would 
be on a ROM interpreter machine. I'd 
probably throw S-Basic away and buy 
one of the Pascal interpreters avail¬ 
able for the 'K'. 

At present, the MZ-700 is virtually 
the only home micro to offer such a 
wide range of languages, and is worth 
considering for this reason alone. I 
enjoyed reviewing the machine and 
will continue to use it. Not having had 
the chance to experiment on any other 
700s, I do recommend that you check 
the display using the program given 
above. But assuming this was just a 
fault in the review machine, the Sharp 
MZ-700 is worthy of serious consider¬ 
ation. Ejjj 


Technical specifications 

Processor 

Z80A running at 3.5MHz 

ROM 

6k 

RAM 

64k (including memory used by interpreter) 

Keyboard 

69 keys, ASCII 

Video output 

PAL (TV), composite video, RGB 

Screen resolution 

40x25 text, 50x80 graphics, 8 fore- and 8 
background colours 

Clock 

Built-in 24-hour clock without battery back-up 

Colour plotter/printer 

Four colours, 80-column, 115 ASCII 
characters, approx lOcps 

Data recorder 

Standard compact cassette, 1200 baud, Sharp 
PWM standard 
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THE BEAVER 

PLOTTER 



HIGH QUALITY PLOTTING AT SURPRISINGLY LOW COST 

■ The A4 digital XY plotter for micro computers. 

■ Correspondence quality character drawing. 

■ Accurate and reliable. Latest linear motor technology 
ensures excellent quality with minimum moving parts. 

■ Interfaces to all micro computers via RS232/Centronics. 

■ Special “Interceptor” software available for BBC 
MICRO and APPLE II users, gives instant graphics output. 

■ Standard unit costs under £450*. 


The Beaver Plotter’s high accuracy, low cost and choice of standard interfaces 
make it the machine to match all A4 plotting requirements. 

To find out more Tel (0268) 741322 or complete and return the coupon to: 

L.G.L. 34a Brook Road, Rayleigh Weir Industrial Estate, Rayleigh, Essex, SS6 7XN 
Telex 995701 Ref: 356 * excluding VAT 


A new line in computer hardware 


LINEKR 

o^phics 


v—I mm <i-\rniE 

H LIMITED. 


NAME 

ADDRESS 


TEL 
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Make learning fun with these top quality educational games! 


Spectrum programs only £6.95 BBC/Electron programs only £7.95 
Ask for Ste/I Software at larger branches of Boots, John Menzies, W. H. Smith 
and all good computer shops, where most titles are available. 

in case of difficulties order direct from Stell Software. Dealers should contact their regular distributors. 



Stell Software 36 Limefield Ave, Whalley, Lancs, BB6 9RT. 































THE CHEAPEST 
IN THE WORLD? 

apple II COMPATIBLE £ ' 

48 K 

Numeric Keypad 
Upper/Lower case 

DAM II £250 

g§ f.\/ \ | | | TO LONDON 

MONEY-BACK GUARANTEE 

DISK DRIVES.£159 

CARDS FROM.£25 

JOYSTICK.£8 

FAN.£15 

SOFTWARE ETC ETC 

fiutotcun 

PO Box 147, Jeddah 
Saudi Arabia. Tel. 660 4212 
jy Telex 402 276 ATORAM SJ 

&!£&££&« UK INFORMATION CENTRE 

01-724 0201 
0923 771 306 




-SEESCAN DEVICES - 

NEW 

IMAGE PROCESSING WITH THE BBC MICRO 

Unbeatable value at £465 inc VAT and delivery 

Unit includes all of the following: 

★ Vidicon television camera 

★ BBC 1MHz bus interface 

★ All functions software controlled 

★ Software library cassette included 

★ Z80A powerful second processor 

★ Onboard user RAM and video RAM 

All of the above in an attractive matching case ready to 
plug into your BBC micro. 

Images can be moved between the memory in the camera 
and the BBC memory where it can be processed using BBC 
Basic and the supplied library routines. The processed image 
may then be sent back to the camera where it is reformatted 
into a normal TV video signal. 

★ Create BBC colour graphics from digitised camera output. 

★ Produce, store and process real television pictures 
with 128 x 128 pixels and sixteen shades of grey. 

Also available: High resolution framestores with interfaces for 
many computers and development services for customisa¬ 
tion. 


For your complete digital video/computer 
requirements ring 

0223 314553/0223 61376 Telex 81406 
Seescan Devices, 25 Gwydir Street, Cambridge 
SEESCAN DEVICES 1 
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SAVE..EE 
CONSULT US. 


What ever your problem 

WE CAN HELP YOU. 

Whether you're thinking of or about to 
purchase a micro computer, any 
peripherals or software for Business or 
Pleasure consult us. We wil I advise you 
.whether (or in)making the Right Choice. 

If you know what you want we can 
get you a GREAT DISCOUT. If we 
can’t help you we will give you a 
FULL REFUND. 

WRITE TO: 

MDR, 27 BELLEVILLE ROAD, 

LONDON SW11 60S. 

Stating what your purpose,use.problem 
concerning compute r hardware/ 
software is or what particular piece of 
hardware/software you're intrested in, 
also enclosing a cheque or postal order 
for £7.25 made out M DR 
We will then reply to your letter by 
phone or in writing within lOdays 
or you will have a full refund. 

M.D.R 



a good deal 
more for sucli 
a lot less! 

★ Apricot with 10Mb 

★ Daisy wheel printer 

★ Fully integrated sales, purchase & 
nominal ledger programs 




Word Processing 
Supercalc 
One year’s 
warranty 

Two days training 
£3995 + VAT 


_4 

I’d like to know more about your good deal. 



191 Nine Mile Ride 
Finchampstead 
Wokingham 
Berks. 

Tel. (0734) 734756 


BIC0D4LS 
DO HOU SPEAK 
mi OR ZOO? 

JOYSTICK JOUSTERS 
CHALLENGE YOU TO 
SINGE THEIR SILICON 
WITH TURBO CHARGED 
CREATIONS 

SEND YOUR COMPOSITIONS 
FOR IMMEDIATE EVALUATION TO 

KACE INTERNATIONAL 
(SOFTWARE DIVISION) 

32 AVON TRADING ESTATE 
AV0NM0RE ROAD 
LONDON W14 
TELEPHONE 01-602 7355 
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COMPUTER TOWN UK! NEWS 


Margaret Spooner brings you the latest news on Computer Towns. 


Voluntary organisations often have 
problems keeping going after being set 
up with much enthusiasm. CTUK! 
seems to be no exception judging by 
the response I received to a brief 
questionnaire about Computer Town 
activities circulated to all groups on the 
CTUK! Contacts list. Few Computer 
Towns replied and of these quite a few 
were no longer active. Others men¬ 
tioned falling attendance and fewer 
enquiries. Ted Ellerton at Palmers 
Green suggested this is because of the 
greater availability of micros, TV in¬ 


formation programmes and use of 
computers in schools. Some of the 
ComputerTowns have formed compu¬ 
ter clubs. Once initiates have learnt the 
fundamentals of computing and wish 
to progress to more advanced topics a 
club for computing enthusiasts is a 
more appropriate meeting place for 
them. 

ComputerTowns rely heavily on the 
good will of knowledgeable computer 
buffs who are prepared to spend time 
introducing others to the mysteries of 
computers. If the one or two people 
who give their time in this way are 
suddenly unableto do so the Computer 
Town may cease. This has happened in 


Billingham but Ray Skinner hopes its 
activities have only ceased temporari¬ 
ly. He appeals to anyone living in the 
Billingham area, willing to support the 
Computer Town, to bring a machine to 
meetings or help in some other way. 
You can contact him at 22 Colsterdale 
Close, High Grange, Billingham, Cleve¬ 
land, tel: (0642) 522486 (evenings). 

The active Computer Towns have 
had any number from ten to 100 
newcomers at meetings in the pastyear 
and some have stayed onto help in their 
activities. 

A list of UK ComputerTowns is given 
below for reference. 


R Shipton 

17 Woodlands Avenue 

Eastcote 

Ruislip 

Middx 

JohnMileham 

RACS 

147 Powis Street 
LondonSE186JN 

MikeSones 
Gayton Library 
Gayton Road 
Harrow 
Middx 

Ted Ellerton 
25Beachdale 
WinchmoreHill 
London N21 

Bill Gibbings 

2LongholmeRoad 

Retford 

Notts DN226TU 

Peter J Kiff 
2RanelaghGrove 
St Peter's in Thanet 
Broadstairs 
KentCT102TE 

PeterStoneor 
PStrangman 
Computing and Maths 
Dept 

The Polytechnic 
Wulfruna Street 
Wolverhampton 
WV1 1LY 

JMAKilburn 
(Headmaster) 
ShawfieldNorden 
Community Middle 
School 

ShawfieldLane 

Norden 

Rochdale LI 27QR 

TonyCartmell 
54 Foregate Street 
Worcester WR11DX 


E N Ryan 

15QueensSquare 

Eastwood 

Nottingham NG163BJ 
PhilipJoy 

130RushGreenRoad 

Romford 

Essex 
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J G Batch 
Central Library 
ClaphamRoad 
Lowestoft N R321 DR 


John Byfield 
Moonrakers 
TheRutts 
Bushey Heath 
HertsWD21LH 


Robin Bradbeer 
Polytechnicof 
North London 
Holloway Road 
London N7 


Derek Moody 
2VictoriaTerrace 
Dorchester 
Dorset DTI 1LS 


RLSaunders 
14St Nicholas Mount 
Hemel Hempstead 
Herts 


Peter Herring 
Ordnance Road Library 
Ordnance Road 
Enfield 
Middx 


Brigitte Gordon 
18 Purbright Crescent 
New Addington 
Croydon CR0 0RT 

Richard Powell 
22 Downham Court 
South Shields 
Tyne&Wear 

Peter Earthy 
46 High Street 
Church Stretton 
Shropshire SY66BX 

Alan Sutcliffe 
4BinfieldRoad 
Wokingham 
BerksRGII 1SL 

AlanPotten 

14Foxmede 

RivenhallEnd 

Witham 

Essex 

Keith Taylor 
Carter'Hydraulic Works 
Thornbury 
Bradford BD38HG 

AlanHooley 

21 Brammay Drive 
Tottington 
BuryBL83HS 

Ray Skinner 

22 Colsterdale Close 
High Grange 
Billingham 
Cleveland 


ComputerTown UK! is a rapidly expanding network ofcomputer literacy 
centres where members ofthepublicare given free access to all sorts of 
computer equipment. This iscourtesy of those willing to offer 
time/resources. You can find a ComputerTown anywhere—they're often 
in libraries or schools. The aim is to make micros enjoyable and 
non-threatening, so axe-grinding of any sort isbanned. Guidelines are 
available forthose interested in starting up their own 'Towns. Write to: 
Margaret Spooner, ComputerTown UK!, PCW, 62 Oxford Street, London 
W1A2HG. Rememberto enclose an A4SAE foryourreply. Please don't 
ringforinformationasComputerTown.UK! isentirety a spare time 
activity .■~ ~ 
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4SK SPECTRUM OWNERS 


Read This From 5_ 

...ursmwmiTosusms... 

* * * FINANCE MANAGER * * * 

FINANCE MANAGER is a powerful, flexible and fast MENU DRIVEN general purpose program carefully designed 
to handle up to 255 separate accounts for domestic and business accounting applications. The magic of 
MACHINE CODE has enabled us to produce the very latest "on the page" presentation which lets you enter and 
edit data naturally, as if with a pencil and paper. 

These screens are just a sample to show the style of the program: 

But that's not all, not by a 
long way. This program i 
automatically raises a cor- J 
responding debit or credit I 
for every entry, and will I 
even open a new account if 1 
an entry features an unre¬ 
corded account name. 

Accounts can be MERGED, DELETED, ANALYSED, MARKED as priority, RENAMED, EDITED and SCROLLED 
Transactions can be RECONCILED, AMENDED, DELETED, PRINTED, DESCRIBED for analysis and RENAMED 
Standing orders can be APPLIED, REMOVED, DESCRIBED, AMENDED, DELETED and even DUMMIED for 
planning purposes. Other features include DATE CHANGE, RUNNING TOTALS, 2 KEYBOARD MODES PRINT 
PAGE/LINE/BLOCK/FROM END/FROM START/FROM DATE etc., LIST BALANCES, FIELD ERASE/INSERT/DELETE, 
EXIT TO BASIC. You may not want all these features but they are there just in case. 



★ ★ * ADDRESS MANAGER ★ ★ ★ 

ADDRESS MANAGER utilises the same "on the page" presentation as FINANCE MANAGER and offers Spectrum 
owners a professional standard address filing, indexing and retrieval system. Below are examples of the screen 
presentations. 

ADDRESS MANAGER has 
been carefully constructed 
to provide the user with a 
tool that is extremely friend¬ 
ly and easy to use, the speed 
and presentation of this 
program are second to 
none. 

ADDRESS MANAGER features MULTIPLE INDEXING via our 3 way 3 character index, an ability to store over 400 
full names and addresses or 1500 individual names/titles. 

USES include storing and updating names, addresses and phone numbers, printing out Xmas card lists, etc, mail 
order work, customer classification by type size (doctors have used this program to catalogue patients by 
treatment). 

★ ★ ★ SO COLUMN-PLUS SO'VERSIONS ★ ★ ★ 

80 column versions of both these programs are available. These work in conjunction with the Kempston 
Centronics Interface and Centronics Printer. Write to us for a quotation for the software, the interface and the 
latest high performance Japanese Dot Matrix Printer — you will find our prices very competitive. 

VISIT YOUR LOCAL SOFTWARE STORE NOW AND ASK FOR FINANCE MANGER 
AND ADDRESS MANAGER BY NAME — 

also available from selected branches of WH SMITH, BOOTS and MENZIES 


SOFTWARE * ★ * SIMPLY THE BEST *** 


If you experience difficulty obtaining your copie s of t hese programs send a cheque or postal order for £8.95 
(£19.95 for PLUS 80 versions) or telephone your|r^idetails to (0753 888866): 

Oxford Computer Publishing Ltd. 

4 HIGH STREET, CHALFONT ST PETER, BUCKS SL9 9QB 
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When you add up 
micro equals ours. 


You won’t find another micro offering a range of 
benefits that add up like the Olivetti M20’s. There’s a 
choice of seven M20’s rangingfrom a personal computer 
through to a highly intelligent workstation that can take 
you into a multi-user network. 

+ 

A wider choice of software. 

We’ve designed a range of software programs that 
includes general accounting, word processing, financial 
planning, spreadsheets and graphics. But if you find you 
need specialised software that is notavailablefrom us, the 
M20 offers a choice offour main operating systems (MS- 
DOS, CP/M-86, PCOS and UCSD-P*). So it can handle 
literally hundreds of different software programs to 
satisfy virtually every businessor professional application. 

+ 

True 16 bit technology for speed and efficiency. 

Unlike some of its major competitors, the M20 is 
a true 16 bit personal computer. So it’s more powerful 
than most micros. 

+ 

Choice of 20 printers. 

As the world’s leading producers ofelectronictype- 
writers, we also lead in computer printing technology. 
We make no less than 20 printers compatible with the M20. 

+ 

The M20 can talk to other office machines. 

With its own built-in communications facilities the 
M20 can talkto other office machines such as typewriters, 
making them intelligent word processors and printers. 
And linked to a telephone and communications equip¬ 
ment it can access Prestel, mainframe computers, receive 
or send telex messages and even Autodial. So the M20 
can take you further into office automation. 

+ 

The M20 can handle new networking developments. 

The M20 allows you to build a multi-user network 
incorporating a massive central memory for extensive 
file storage with fully integrated software for electronic 
mail and text and data processing. Buildinga network like 
this with any other company would normally mean having 
to buy components from separate manufacturers. Olivetti 
supply everything from a single in-house source. 


We are pioneers in computer technology. 

Ourtotal investment in R&D is one ofthe largest in 
the.world and is committed to advancing computertech- 
nology for the businessman. We developed the first true 
16 bit personal computer for under £2000 and are the 
leaders in ergonomic design of computers. 

+ 

The depth of service you’d expect from a 
multi-national company. 

Our distributors are the best trained in Europe. 
Before they are allowed to so much as look at an M20 
they are put through a comprehensive course at our 
very own school. And ourforce of 600 service engineers 
cover the entire country to give fast and efficient service 
to every Olivetti customer. 

+ 

Proven reliability in a computer marathon. 

The M20 is one ofthe most reliable micro computers 
in the world. In fact, in a recent computer marathon, not 
one but two Olivetti M20 micro computers ran contin¬ 
uously, day and night, for a full week without even a 
• single hiccup. 

+ 

It’s our experience that helped us become 
the leading European manufacturer. 

For 75 years we have been helping all sizes of 
business become more efficient. No other company has 
this understanding ofthe businessman’s needs combined 
with over-30 years experience in computer technology. 
Olivetti is now the largest European manufacturer of 
computer and office equipment. So we will always be 
around whenever you need us, unlike a lot of computer 
manufacturers who won’t even be in business in a few 
years time. 

+ 

At £1,795 it doesn’t just add up to a better 
computer, it adds up to complete office productivity. 

The Olivetti M20 is available now from only £1,795 
or £9.88 per week to lease (plus VAT). And unlike most 
micros, it comes complete with free manuals and a one 
year guarantee. For more information on how to take 
your business into complete office productivity, com¬ 
plete the coupon. 


the facts, no other 



| To: Valerie Belfer, British Olivetti, Olivetti House, 86-88 Upper Richmond Road, Putney, London SW15 2UR. 

I Tel: 01-785 6666. Please send me brochures on the M20 personal computer. md/ 2/84 


| POSITION. 


COMPANY. 
ADDRESS _ 


_TEL NO._ 


Olivetti 


The M20E personal computer from 
£1,795 or £9.88 per week to lease (plus VAT). 


















Now, a home computer with virtually 
no limit to its possibilities. The astonishing 
new Sharp MZ700. A machine with a 
dazzling array of talents. 

First, it's a 'clean' machine . So you are 
not limited to any one computer language. 
You have the flexibility to run and write 
programs in BASIC, FORTRAN, MACHINE 
CODE, PASCAL, ASSEMBLER and many 
others. And the MZ700's 512 predefined 
characters mean you can build up detailed 
pictures on the screen, without spending 
time specifying and designing special 
characters for games and special effects. 

Second, it has a memory of 64K. So as 
your technique improves and develops, 
you are able to move forward to more and 
more advanced programming. 

All of which makes this the perfect 
home computer for parents, as well as 
children. 

The MZ700 gives you access to a wide 


choice of new software, from only £3-95 
per cassette. An additional plotter/printer, 
costing £129-95, can produce high resolu¬ 
tion graphics in 4 colours. A data cassette 
recorder is an extra at £39-95. Both add¬ 
ons fit snugly into this easy to carry compact 
system with no trailing wires. And you 
get ten exciting games, free on purchase, 
including Super Puckman, Circus Star, 
Snake v. Snake, and Man-Hunt. 

The brilliant new MZ700. 

The no-limit computer. £249-95. From 
Sharp. Where great ideas come to life. 










CPU: 

Z80A. 

1 

ROM: 

Monitor 4Kbyte ROM. 

.1 


Character generator 4K byte ROM. 

.1 

RAM: 

64K byte D-RAM. 

.8 


4K byte V-RAM.. 

2 

1/0 bus: 

Expansion 1/0 bus. 

. 1 


Additional printer 1/0 bus. 

.1 


Cassette READ/WRITE terminals .. 

.2 


Joystick terminals. 

2 

RGB MONITOR/VIDEO MONITOR/RF OUTPUTS 



Look for this logo on 
software denoting 
Sharp Compatible Software. 


I To: Sharp Electronics (UK) Ltd, 

I Home Computer Division, 

Sharp House, Thorp Road, Newton Heath, 

| Manchester M10 9BE. Tel: 061-205 2333 

I Please send me details of the Sharp MZ700. 

I Name_ 

I Address_ 


The world of 



where great ideas come to life. 


L 
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leach yourself 

Assembler 

Starting this month we begin PCW's introduction to 
assembly language programming. In order to give you the 

best possible understanding of it, Paul Overaa uses Basic as 

his reference point. 


If you've been wondering whether you 
would ever learn to program in assem¬ 
bly language ... if you've picked up a 
teach yourself book and been blinded 
by science ... if you've wished you 
could join the other PCW readers for 
whom Subset is a monthly treasure 
trove .. . then today is your red-letter 
day. Each article will deal with a 
digestible section of assembler and will 
contain a piece of code for you to type i n 
and run: to do this you will need an 
assembler program. You can buy one 
for your computer from a software 
dealer. Our series will contain details 
for computers using the Intel 8080, the 
Zilog Z80 or the MOS 6502 processors, 
but if your machine doesn't happen to 
be based on one of these, don't despair. 
Throughouttheseries emphasis will be 
placed on the programming structures 
used, so you should be able to imple¬ 
ment the example programs using the 
instruction set appropriate to your 
computer's processor. 

What is an assembly 
language? 

Your first question may be ... What is 
an assembly language anyway? The 
language a microprocessor under¬ 
stands— machine language—isthatof 
binary numbers. For example, the 
binary number 11000011, (a jump 
instruction in the language of one 
processor), is rather like a GOTO in 
Basic. The difference is that a memory 
location instead of a Basic line-number 
is targeted. It's possible to program a 
computer using these codes, or using 
hexadecimal numbers in their place, 
but the moment you use any system 
otherthan binary, the computer cannot 
recognise the instruction. Instructions 
need to be converted into binary, either 
by hand or using the computer itself, 
before the processor can act on them. 

Hexadecimal numbers are almost as 
incomprehensible to humans as are 
binary ones: would it matter to you 
whether you had to use 11000011 orC3 
instead of a word like GOTO? There is 


certainly a difference, and early on in 
the development of the computer it 
became clear that to write even mod¬ 
erately sized programs in binary, 
hexadecimal ('hex') or octal was a 
masochisticactivity. So a language was 
created that used operations identical 
to those the computer could perform, 
but which was easier for humans to 
understand. That's how assembly lan¬ 
guage programming was born. The 
names given to the instructions are 
mnemonics (a word meaning 'memory 
jogger'). The mnemonic for the 
11000011 instruction is JMP, which is a 
useful improvement. 

Hexadecimal numbers 

You'll still need to manipulate some 
hexadecimal numbers as memory 
locations. Don't panic! You probably 
already use hexadecimal counting un¬ 
consciously. When you add pounds 
and ounces, you add the ounces first: if 
they cometo more than 16you carry the 
number of multiples of 16 into the 
pounds column, for example: 

2lbs 14 ounces 
+ 

2lbs 5 ounces 


51 bs 3 ounces 

(14+5=19 which is 'one of 16' and 
'3 oz left over') 

If, instead of using numbers from 0 to 
15 for ounces we used 

0,1,2,3,4,5,6,7,8,9,A,B,C,D,E,F, we 
could then write 2lbs 14oz as 2E and so 
on. This extended numbering system 
forms the basis of the hexadecimal 
notation. If you now consider the eight 
bits of a byte of binary information as 
two groups of four bits, you will 
appreciate that we can represent each 
ofthosegroups by a hexadecimal digit. 
So, with binary number 10001111. 

1000 Binary=8 Decimal=8 Hex 
1111 Binary=15 Decimal = F Hex, 
so 10001 111 binary can be written very 
compactly as 8F hex. An eight bit binary 
number can take values from 0 to 255, 
that is, from 00000000 binary to 


11111111 binary. Only two characters 
are needed to express the same range 
in hexadecimal notation! In a similar 
fashion, we can represent two bytes (16 
bits) of information by using four hex 
digits: try writing 1111000010001111 in 
hex yourself. Most assemblers expect 
memory locations to be provided as 
hexadecimal numbers. 

Standard mnemonics 

The choice of mnemonics to be used 
with a particular processor is arbitrary, 
and the selection is made and recom¬ 
mended by the people who make the 
chip in question. If you think in terms of 
Basic, you may have realised that 
different software houses write their 
Basic interpreters and compilers 
around various standard facilities, but 
still end up producing slightly different 
versions of Basic. If you compare the 
Basic keywords for the Spectrum with 
those for the BBC you'll see the 
difference. That's why you need the 
PCW converter chart when you want 
that wizard ZX81 program of Uncle 
Arthur's to run on your Oric. Manufac¬ 
turers of microprocessors also design 
differently, so that each type has its own 
characteristics and methods of im¬ 
plementing the functions it provides, 
thus its own set of mnemonics. For this 
reason, the mnemonics you use will 
depend on the chip around which your 
computer is built. 

In this series we deal with three chips, 
the Intel 8080, the Zilog Z80 and the 
MOS 6502. The Z80 is used, for 
example, in Sinclair machines, MZ- 
80K, and NewBrain; the 6502 in the 
Apple, the BBC and the Pet, to name but 
a few. The 8080 is included because 
although getting on in years, it is a 
useful jumping-off point for some of 
ourexplanations.TheRair'Black Box'is 
one machine based on this chip. 
Consult your handbook if you don't 
know which chip your machine uses. 

What is an assembler 
program? 

Having written in assembly language 
mnemonics, you need to convert your 
program into binaryforthecomputerto 
work. The computer program that does 
this conversion for you is called an 
assembler. Nowadays, many assemb¬ 
ler programs have editing facilities 
incorporated. This means you can write 
your assembly language program 
direct into the computer asyou would a 
Basic program, and the editor will pick 
you up on your errors. Then, when the 
program is bug-free, you press a key 
and the program is 'assembled'. The 
assembler itself can be on a cassette, 
like a games program, which you load 
into your machine. 

Each assembler has its own rules, 
which you will need to be aware of. One 
ofthethingsyou will learn this month is 
how to use your assembler to get the 
code in this article into your machine. 
Have a glance through the documenta- 
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tion supplied with your assembler 
before you begin, butdon'tworry if a lot 
of it seems like incomprehensible 
jargon to start with. 

A line in an assembly language 
program can be divided into three 
regions or 'fields'. These are a label 
field, an instruction field and a com¬ 
ments field. The first and last are 
optional. Your assembler will have 
fixed rules for identifying the individual 
fields and you'll find these in the 
documentation provided with it (see 
Fig 1, example line from an assembly 
language program). 

Comments within the 
program 

You'll probably be familiar with REM 
statements in Basic. In such a high-level 
language you can often workout what a 
program does even if it hasn't been 
properly documented with a healthy 
sprinkling of REM statements. The 
same is not true of assembly language. 
One of the fundamental differences 
between high level languages (such as 


Basic) and assembly language is that 
the latter is difficult to analyse. This is 
because any inherent structure is not 
always obvious in thecode, so make the 
most of a lesson many of us have learnt 
the hard way and document to the 
maximum extent, time and your 
assembler permitting. The importance 
of placing understandable comments 
within an assembly language program 
cannot be over-emphasised. 

Labels 

Most assemblers allow you to use 
meaningful names for specific loca¬ 
tions in m.emory. This means you don't 
have to remember, for example, that 
location 0A3F Hex is the start of a 
subroutine that checks for keyboard 
input characters. Instead, you may use 
a label, say CHECKXHARACTER in the 
label field of the first instruction of that 
subroutine. The assembler will add the 
label to an internal symbol table it 
maintains, and you can then use the 
label to reference the routine. (Some 
assemblers require you to place a 
delimiter character, often a colon, 
immediately after a label definition in 
order that the assembler can disting¬ 
uish it from the instruction field. 

Equate directive 

Another facility offered by assemblers 
enables names to be assigned to 
numeric values. Since this facility is a 
function of the assembler rather than 
the processor, the equate directive is 
known as a pseudo operation, pseudo¬ 
op for short. It is especially useful for 
defining many of the common ASCII 


characters. 

By placing thefollowing statement at 
the start of an assembly language 
program, you cause the assembler to 
include these definitions in its symbol 
table. 

CARRIAGE$RETURN EQU 13 

SPACE EQU 32 

Using these definitions will make 
your programs more readable to 

yourself... and to others. 

Other pseudo-ops such as ORG 

(short for origin) are available: ORG 
selects whereabouts in memory your 
program is to start. Having given you an 
idea of what assembly language is, 
we'll add to your knowledge of pseudo¬ 
ops as and when required. 

Operating systems 

Before a microprocessor can do any¬ 
thing useful, it needs a means of getting 
data, somewhere to send its output, 
additional memory, and a way of 
coordinating everything that's going 
on. The routines which perform these 
and other functions are known collec¬ 


tively as the computer's operating 
system. Micros that use disk drives for 
input/output data generally use one of a 
number of 'soft' operating systems 
such as CP/M (Control Program for 
Microcomputers) or MS-DOS (Micro¬ 
soft Disk Operating System). These are 
programs which the user needs to load 
into his machine before any other work 
is done. Home micros generally have 
an 'own-brand' operating system resi¬ 
dent in read only memory (ROM). 
Operating systems usually contain ac¬ 
cessible routines which you may use in 
your own programs to simplify many 
operations. In this series we can't cover 
all the available operating systems, so 
we'll avoid referenceto specific compu¬ 
ters. This means that when the time 
comes, you will have to delve into your 
computer's manual for certain details 
you'll need. But by the time we get to 
that stage you'll have been given 
sufficient grounding in the general 
principles to know what you're looking 
for. 

Memory pages 

I've already said that it's possible with a 
two byte address to specify any one 
memory location out of a total of 64k (64 
x 1024=65536) such locations. Such an 
address can be written in hex form 
using four digits. An additional concept 
of dividing available memory into 
pages, each of 256 locations, has 
proved useful. The first byte, or high 
byte, of such an address is often called 
the page number. Page zero refers to 
the initial 256 bytes of memory, whose 
addresses go from 0000 hex to 00FF 


hex. Structured programming has 
been made possible thanks to the 
discovery that virtually all problems 
can be solved using a combination of 
three structures, sequence, repetition 
and alternation. 

For our theme this month, let's 
take repetition — the loop structure. 
The program we'll use to illustrate it, 
and to give you your first hands on 
experience of assembly language 
programming, is a simple one to collect 
characters directly from the keyboard 
and print them on the VDU screen. This 
program could be written in various 



ways in Basic. We've chosen a repre¬ 
sentation that makes for easy compari¬ 
son with the assembly language 
equivalent. Figs 2 and 3 contain the 
flowchart and Warnier diagram for our 
program. 

In use 

The Basic program can be divided 
into three parts. An initial or 'set up' 
block is used to define a variable called 
CARRIAGE.RETURNS as the string 
equivalent of the ASCII 13 carriage 
return code. The end block is nothing 
more than a single Basic END state¬ 
ment. The bulk of the program, labelled 
the main block, performs several func¬ 
tions. The INPUT$() function collects a 
character. We then check to see if it's a 
carriage return character, and if it is we 
jump to the end of the program. 
Otherwise, we print the character and 
jump back to the input statement in line 
40 for the next character. An example of 
the basic form can be seen in Fig 5. 

When we write an equivalent prog¬ 
ram in assembly language we use the 
same type of program structure. The 
set up block will, however, vary accord¬ 
ing to your processor, assembler and 


CHECK"CHARACTER: CPI CARRIAGE RETURN : end of input? 

Label field Instruction field Comment field 

(Optional) (Optional) 

Fig 1 Example line from an assembly language program 
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operating system. We give three exam¬ 
ples of the kind of coding that could be 
expected. First we shall deal with the 
8080 form: 

8080MNEMONICS FORTHE SET UP 
BLOCK 

CARRIAGE$RETURN EQU 13 

ORG 100H 
JMP STACK 
ORG 150H 

STACK: LXI S,P,$-2 

Operations used 

1. Define CARRIAGE$RETURN so that 
the assembler will recognise this term 

s meaning the number 13. 

2. Define whereabouts in memory 
your program is to start. Our assembler 

is ORG, so in the example above 
the program starts at 100 hex. 

3. We perform an unconditional jump 


specified. This is vital if we areto be able 
to 'address by name' all the memory 
locations in the 0 to 64k range. In fact, 
certain memory addressing instruc¬ 
tions enable less than thefull address to 
be given and this can have advantages 
in terms of speed of operation. 

Since we've digressed, lets complete 
our digression by looking at a schema¬ 
tic layogt of the 8080 processor (Fig 4). 
The 'Accumulator' is a straightforward 
8 bit register, and is used, often 
implicitly,forall data I/O and arithmetic/ 
Boolean operations. Many instructions 
apply specifically to this register. 

Six 'Secondary Registers' are shown. 
Each can be used as an individual 8 
bit register, but it's possible to pair 
B,C...D,E..and H,Lto create effective 16 
bit registers. 

You'll also notice a set of 'Flags'. 
Flags are a group of bits which collec- 


5 **************************** 
10 CLEAR 

20 CARRIAGE.RETURN$=CHR$(13) 

REM 

SETUPBLOCK ********** 

22 **************************** 

23 

24 

REM 

ENDSETUPBLOCK ******* 

25 **************************** 

REM 

MAIN BLOCK ************* 

30 X$=INPUT$(1) 

40 IF X$=CARRIAGE.RETURN$ 

REM 

COLLECT CHARACTER IN X$ 

tHEN 70, 

REM 

ENDOFINPUTIFTRUE 

50 PRINT X$ 

REM OUTPUT CHARACTER TO VDU 

60 GOTO 30 

REM 

GET NEXT CHARACTER 

62 **************************** 

63 

64 

REM 

ENDMAINBLOCK ********* 

65 **************************** 
70 END 

REM 

END BLOCK 

72 **************************** 
Fig 5 Complete Basic Version 

REM 

END OF END BLOCK 


to an address labelled STACK. A stack is 
an area of memory which is used 
to store items the processor will 
need from time to time. It's called a 
stack because items are added to it and 
taken from it in the same way you 
would take and add cards to and from 
the top of a pack of playing cards on the 
last in, first out basis. Each of the three 
processors we are describing has a 
stack pointer register to determine the 
memory location currently at the top of 
the stack. Instructions for placing items 
on top of the stack automatically adjust 
the stack pointer accordingly. We'll be 
using the stack often, and will deal with 
its other uses as appropriate. It is 
common practice to talk of the placing 
of data on the stack as 'pushing' onto 
the stack. When items are removed the 
terms popping or pulling are used. 

A register is a place within a proces¬ 
sor that can hold binary information. 
With eight bit processors we talk of an 
eight bit word length, and this, as you 
probably know, is called a 'byte'. 8 bit 
registers in our processors can there¬ 
fore hold one byte of information. 

Eight bit processors usually provide 
some means of combining pairs of their 
eight bit registers in order that a 16 bit 
(two byte) memory address can be 


tively can be referred to as a status word 
or program status word. These bits are 
affected by the occurrence of certain 
conditions: for exam pie, any arithmetic 
operation that results in zero being 
present in the accumulator will set the 
zero flag to 1. (Remember that a bit can 
only take the value of 0 or 1), and that by 
convention, 1 is used to represent the 


'true' condition. 

That's the end of the digression, so 
back to the code. The unconditional 
jump we performed (JMP STACK) is the 
first real assembly language instruc¬ 
tion we have encountered. It's called an 
unconditional jump because it is per¬ 
formed irrespective of any processor 
flag conditions. The mnemonic JMP 
represents a three byte instruction. The 
first byte is the op code, that is, the 
numerical representation of the mne¬ 
monic. The second and third bytes are 
the address that is specified. 

The microprocessor performs this 
jump by placing the address following 
the op code into the program counter 
register, which is the destination regis¬ 
ter for the information transfer. As the 
mnemonic JMP uses the two byte 
address (or a label) as its operand it is 
said to be able to use the immediate 
addressing mode. 

4. Now we tell the assembler to pass 
over the space we are reserving for use 
as a stack. The ORG 150H instruction 
means the assembler places our next 
mnemonic at this new origin, leaving 
half a page of memory for the stack. 

5. Lastly, we load the stack pointer 
register (SP) with the value $-2. This is 
because our assembler uses '$' to 
define the address of the current 
memory location, and is done with the 
mnemonic LXI, used by the 8080 to 
place a 16 bit address into a register 
pair, in this case SP. 

Remember to check with your 
assembler manual whetherthe pseudo¬ 
ops ORG and EQU are achieved using 
these or different mnemonics. 

Z80 MNEMONICS FOR THE SET UP 
BLOCK 

The only difference is the uncon¬ 
ditional jump mnemonic which on the 
Z80 is JP. We again use immediate 
addressing. 

CARRIAGE$RETURN EQU 13 

ORG 100H 
JP STACK 
ORG 150H 

STACK: LD SP,$-2 


Sign 

Flag 


Zero Auxilary ParityCarry (theseflagsarecollectively 

Flag Carry FlagFlag known asthe program status 

Flag word or "PSW") 


| flags as shown above | 


ACCUMULATOR 


SP 16 BIT STACK POINTER 


16 BIT PROGRAM COUNTER 


B,C,D,E,H and L 
are six general 
purpose 8 bit 
registers... car 
be "paired" for 
use as "16 bit" 
registers. 


Fig 4 Schematic layout of the 8080 microprocessor 
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6502 MNEMONICS FOR THE SET UP 
BLOCK 

The 6502 uses page one addresses 
for the stack. The stack pointer is an 
eight bit register but using an extra 
leading bit (implied with a bit of 
hardware jiggery pokery) the 6502 
creates a nine bit address for the stack 
pointer. So, if you load it with FF hex it 
will be pointing to memory location 
IFF. You can't load the stack pointer 
register directly on the 6502, so instead 
you load the X register using mnemo¬ 
nic LDX and then transfer the contents 
of X to the stack pointer (S) register 
using TXS. With 6502 systems the stack 
will have been set up by the operating 
system, so you will use the existing 
stack. Typical code for the 6502 set-up 
block is shown below: 
CARRIAGE$RETURN EQU 13 

OKG 800H 

We have indicated the general type of 
set up block usually required. It may be 
that your particular system requires 
joint use of the stack and that your 
programs should simply use an ex¬ 
isting stack. In other cases, it is neces¬ 
sary to save the 'operating systems' 
stack pointer so that it can be re¬ 
instated when your program has 
finished. You must, to a large extent, be 
guided by your own system require¬ 
ments. 

As you can see in Fig 6, the structure 
of all three examples of main block 
coding is identical. We first call 
INPUT$ROUTINE to collect the charac¬ 
ter in the accumulator: note that the 
6502 mnemonic for a subroutine call is 
different from the Z80 and the8080. The 
address INPUT$ROUTINE is put into 
the program counter to achieve a jump 
to the required subroutine. Prior to this 
the processor's program counter, 
which points to the next instruction, is 
automatically pushed onto the stack. 
When the subroutine ends, this address 
is popped off the stack and replaced in 
the program counter, which then points 
to the instruction after the CALL or JSR 
instruction. 

The next instructions compare the 
character collected in the accumulator 
with the value CARRIAGE$RETURN. 
The processor subtracts the contents of 
the accumulator from the value of the 
byte specified (in this case 13). The zero 
flag is set if the result is zero but the 
result of the subtraction is not stored 
anywhere, nor are the contents of the 
accumulator altered. 

Immediately following the compari¬ 
son test we have used a conditional 
jump instruction. If the zero flag has 
been set, a jump to an asyet unspecified 
FINISH routine will follow. 

If the zero flag has not been set, 
instead of jumping to FINISH, a further 
subroutine call (this time to an output 
routine) is made. We then jump back to 
the start of the main block to collect 
another character. 

Let's look at the difference between 


8080 MNEMONICS 


START: CALL 

INPUT$ROUTINE 

xollect character in 
accumulator 

CPI 

CARRIAGE$RETURN 

:end of input if true 

JZ 

FINISH 


CALL 

OUTPUTSROUTINE 

:output character to VDU 

JMP 

START 

:get next character 

Z80 MNEMONICS 

START: CALL 

INPUT$ROUTINE 

COLLECT CHARACTER in 
accumulator 

CP 

CARRIAGE$RETURN 

:end of input if true 

JP 

Z, FINISH 


CALL 

OUTPUT$ROUTINE 

: output character to VDU 

JP 

START 

:get next character 

6502 MNEMONICS 

START: JSR 

INPUT$ROUTINE 

xollect character in 
accumulator 

CMP 

# CARRIAGE$RETURN 

:end of input if true 

BEQ 

FINISH 


JSR 

OUTPUT$ROUTINE 

:output character to VDU 

JMP 

START 

:get next character 


Fig 6 Main block coding 


FULL LISTING 8080 VERSION 

Notes: The operating system we are using requires that you identify the 
system function needed by placing a 'function number' into the micro¬ 
processors C register. It also expects 'output characters' to be in the E register 
and not the accumulator. This means we have to use instructions to transfer 
the contents of the accumulator into the E register. We set up the necessary 
details and then we CALL the operating system through a common entry point 
which is a jump located at memory location 5. The direct 1/0 function used also 
needs FF hex present in the E register to indicate that imput (rather than 
output) is required. 

SET-UP-BLOCK 

13 
5 

100H 
STACK 
150H 
SP,$-2 

MAIN BLOCK 

START: CALL INPUT$ROUTINE 

CPI CARRIAGE$RETURN 

JZ FINISH 

CALL OUTPUT$ROUTINE 
IMP START 

END-BLOCK 

FINISH JMP 0 ; Reboot operating 

system 

INPUT-ROUTINE 

Notes: We have to use a 'wait for input' loop here. With our system it is 
necessary to preserve registers before using the operating system 'calls'. 


INPUT$ROUTINE: 

PUSH BIPUSH D! PUSH H 

Preserve registers 

INPUT$ROUTINES1: 

MVI 

E,0FFH 

; Signifies 
input 

console 


MVI 

C,6 

Direct console 1/0 




function 



CALL 

OPERATING$SYSTEM 



CPI 

0 

;0= no key preseed 


JZ 

INPUT$ROUTINES1 




POPH! 

POP D ! POP B 

;Restore registers 


RET 





OUTPUT-ROUTINE 



OUTPUT$ROUTINE: 

PUSH PSW 1 PUSH B ! PUSH D 

!PUSH H 


Tviov 

E,A 

transfer is 
ister 

;in E reg- 



MVI 

C,2 

;Console 

function 

output 


CALL 

OPERATINGSSYTEM 




POPH I 

POP D ! POP B!POP PSW 



RET 





CARRIAGE$RETURN EQU 

OPE RATI N G$SYSTE M EQU 
ORG 
JMP 
ORG 

STACK: LX I 
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FULL LISTING Z80 VERSION 


Notes: See the 8080 notes for details concerning our operating system 


SET-UP-BLOCK 


CARRIAGESRETURN 

EQU 

13 


OPERATING$SYSTEM 

EQU 

5 



ORG 

100H 



JP 

STACK 



ORG 

150H 


STACK: 

LD 

SP,$-2 



MAIN-BLOCK 


START: 

CALL 

INPUT$ROUTINE 



CP 

CARRIAGESRETURN 



JP 

Z,FINISH 



CALL 

OUTPUT$ROUTINE 



JP 

START 




END-BLOCK 


FINISH 

JP 

0 

;Reboot operating 
system 


INPUT-ROUTINE 


Notes: See the 8080 notes for details concerning our operating system 

INPUT$ROUTINE: 

PUSH B ! PUSH D I PUSH H 

;Preserve registers 

INPUTJROUTINESI: 

LD 

E,0FFH 

Signifies console 
input 


LD 

C,6 

;Direct console 1/0 
function 


CALL 

OPE RATI N G$SYSTE M 


CP 

0 

;0= no key preseed 


JP 

Z,INPUT$ROUTINE$1 



POPH 

RET 

! POP D ! POP B 

;Restore registers 


OUTPUT-ROUTINE 


OUTPUT$ROUTINE: 

PUSH PSW I PUSH B ! PUSH D I PUSH H 


LD 

E,A 

transfer is in E reg¬ 
ister 


LD 

C,2 

;Console output 

function 


CALL 

OPERATINGSSYSTEM 



POPH 

! POP D ! POP B! POP PSW 


RET 





FULL LISTING 6502 VERSION 

CARRIAGESRETURN 

EQU 

SET-UP-BLOCK 

13 

INPUT$ROUTINE 

EQU 

FDF0H 

OUTPUT$ROUTINE 

EQU 

FD10H 


ORG 

800H 

START: 

JSR 

MAIN-BLOCK 

INPUT$ROUTINE 


CMP 

#CARRIAGE$RETURN 


BEQ 

FINISH 


JSR 

OUTPUT$ROUTINE 


JMP 

START 

FINISH 

RTS 

END-BLOCK 


the JZ AND THE JP instructions and the 
6502's BEQ. The first two result in 
jumps to addresses that have been 
specified by a two byte operand. The 
6502, on the other hand, executes a 
'branch if equal to zero' instruction, 
using a form of addressing known as 
relative addressing. The value of the 
operandisaone byte displacement, not 
an address. The branch is limited to 
values that can be specified in one byte. 
(Your assembler will calculate the 
displacement and should tell you if you 
exceed this limit.) 


Relative addressing has the advan¬ 
tage of only requiring a two byte 
instruction (which makes for faster 
execution). Since we do not use an 
absolute address it also means that the 
code produced is relocatable. The 
disadvantage is that you are limited to a 
displacement of +127 to -128 (added 
to the contents of the program counter). 
We'll wait until we have examined 
two's complement arithmetic for a full 
explanation of this instruction. 

To finish your program you will need 
to look at your machine manual again. 


Programs operating in a CP/M environ¬ 
ment can use a JMP 0 instruction to 
'reboot'the operating system. In such a 
case FINISH would look like this: 
FINISH: JMP 0 ; Reboot operat¬ 

ing system 

Other systems may expect your 
program to perform an additional 
subroutine return instruction. The 
8080/Z80 mnemonics for this instruc¬ 
tion are both RET; the 6502 uses RTS: 
FINISH: RET (or RTS for the 6502) ; 
Return to O/S. 

Input—output subroutines 

Once again you'll be dependentonyour 
operating system: you should find 
addresses for functions such as direct 
input and console output. These might 
be given abbreviations such as GETCH- 
AR, CONIN and OUCH etc. If you can call 
these functions directly, all you need to 
do is add the necessary equate defini¬ 
tions into your 'set up' block. 

A possible problem 

Discovering that your operating sys¬ 
tem routine returns a zero value to the 
accumulator if no keyboard character is 
available, that is, it doesn't 'wait' for 
input, is a problem. In this case you'll 
need to create a 'wait for input' loop. 
The idea is the same for all three 
processors, so we'll just show the 8080 
version: 

INPUT$ROUTINE: 

CALL SYSTEM$INPUT$ROUTINE 
CPI0 

JZ INPUTjROUTINE 
RET 

; system direct input 
; is accumulator 0? 

; no input, so wait 

In this case you would use an equate 
directive in the set up block to define 
SYSTEM$INPUT$ROUTINE's address, 
and then place the above routine into 
your program. Remember that when 
you call a subroutine, the address 
of the next instruction is pushed onto 
the stack. By making the last instruction 
of the routines RET (or RTS is the case 
of the 6502) that address is popped off 
the stack and replaced into the program 
counter. The next instruction to be 
executed after the subroutine is then 
the one that followed the subroutine 
call instruction. 

Having explained how our example 
program operates, it's over to you to 
put it into practice. Don't undervalue 
the time you'll spend checking your 
assembler documentation and compu¬ 
ter handbook: it's up to you to become 
familiar with the information that is 
there waiting foryou to use it. One word 
of warning: don't get so engrossed in 
your practical work that you forget to 
buy next month's PCW, when we'll take 
the next step in your journey into 
assembly language programming. 

For your convenience, a version of this 
month's program for each processor is 
included in this article. R7T71 
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LOOK! 

PLACE YOUR ORDERS NOW FOR THE 

_ 

DAISYWHEEL PRINTER - ONLY £399.00 

♦ 20 characters per second (max.) 

♦ High letter-quality print 

♦ Bi-directional logic seeking 

♦ Takes Qume word processing 
daisy wheels and ribbons 

♦ up to 180 characters per line 

♦ 10,12, 15 pitch 

♦ Proportional spacing 

♦ Centronic parallel and RS232 
serial interfaces 

♦ Prints original + 4 copies 

♦ Solid and reliable 

♦ Low noise 

TUKItO 20 - PROBABLY THE WORLD'S BEST VALUE QUALITY DAISYWHEEL PRINTER 



Other printers available are 

■ Brother 

■ Daisywriter 

■ Diablo 

■ Facit 

■ Juki 

■ NEC Spinwriters 

■ Olivetti 

■ Primage 

■ Qume 

■ Ricoh 

■ Anadex 

■ DRE 

■ Epson 

■ FACIT 

■ Oki 


PLUS & MEMORY BOARDS 

64K-512K 

FOR FURTHER INFORMATION CALL CARL 
WILKINSON ON 01-741 7381/8 
OR TO PLACE YOUR ORDER CALL OUR 
HOTLINE ON 01-748 8404 


To: OFFICE EFFICIENCY MACHINES LTD. 

150—152 King Street, Hammersmith, 

London W.6. 01-741 7383 

□ Please send me information on the. 

CH Trade d End User d) Urgent 

CD Please ask your sales staff to contact me re: 


Name . Title 

Company. 

Address. 


Dealer enquiries welcome 


StnUS 1 apricot Kmftm oilwelil M20 


Telephone 


* "PCW 2/84 
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KAGA EE VISION 
A New Era in 
Colour Displays 
at Affordable Prices 


The PCM (Programmable Colour Modulation) 
Interface, developed by KAGA is the heart of KAGA 
TAXAN RGB VISION colour display series. With this 
PCM system, KAGA pioneered a new era in colour 
display well ahead of the competition. And the PCM 
system is now being employed by IBM ™ and other 
leading manufacturers in colour displays for their 
computers. 

The PCM system makes it possible to display the 
colours unique to each computer manufacturer’s 
programming because it uses a linear amplifier for 
colour signals. This was not possible with the digital 
amplifiers used in older colour monitor designs. 


The PCM system goes farther - it can display 
limitless colour variations when used with a 
personal computer. Gone is the idea that the RGB 
colour monitor for personal computers can display 
only eight colours! 

In the first ten months after its introduction, KAGA 
TAXAN RGB VISION has been the choice of more 
than 40,000 buyers for use with their personal 
computers. 

In Europe, KAGA TAXAN RGB VISION is being 
used as the display unit for highly advanced 
communications systems, demonstrating the multiple 
compatibility of RGB VISION colour monitors. 


SSSJVISION-I 


• Low-cost, compact12" RGB colourdisplay capable 1 
of displaying 1,500 characters • Slit pitch: 0.63mm 1 

[ 1 

VISION-II £285 or less 

• 12-inch RGB colour display capable of displaying 1 

2,000 characters • Display capable of virtually an 
unlimited number of colours, due to use of linear 

LJ 


VISION-P/C £399 or less 


VISION-EX £265 or less 





• New cabinet design to complement 
the IBM PC™ • High-resolution 12- 
inch colour display for exclusive use 
of IBM P/C™ • Dot Pitch: 0.38mm 



•Ultra-low-cost lightweight,compact12- 
inch colour monitor. • Capable of input 
by both PAL VIDEO SIGNAL and RGB 
separate input signal. • 0.7W Audio 
' 1 Slit pitch: 0.63mm 
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• High resolution 12-inch colour display 
capable of displaying more than 2,000 
characters • Ideal for computer graphics 
due to faithful reproduction of intermediate 
colours. • Uses non-glare CRT. • Dot pitch: 
0.38mm 

12-INCH MONOCHROME 
(AMBER OR 
GREEN 
DISPLAY) 

£109 or less 


• Fully compatible with most computers 
and word processing systems. • Wide 
video bandwidth (18MHz) for clear, sharp 
picture.- •Compact design and light 
weight (7kg). • Low power consumption 
(26W) - 



T\X/AI\lffi5' visIon 


SOLE UK DISTRIBUTOR: DATA EFFICIENCY LTD. 





























COMPATIBILITY 


KAGA monitors are compatible with all popular micro 
computers. Apple,™ IBM,™ Acorn/BBC,™ Commodore,™ 
Oric,™ Dragon,™ Research Machines,™ Osborne,™ 
Tandy,™ Sinclair™ (with interface), you name it, KAGA's 
made for it. KAGATAXAN RGB Monitors have built-in 
svyitchable interface allowing simple plug-in compatibility 
for most micros with RGB output. 

Apple lie and II RGB adaptors and RGB Cables for 
most popular micros are available from Data Efficiency 
for the KAGATAXAN range. 


RELIABILITY 


KAGA TAXAN monitors have proven to be among the 
most reliable displays around, and are all backed by a 
full 12 months warranty. 


AVAILABILITY 


Wherever you are, there’s a Data Efficiency KAGA dealer 
close at hand to advise and help you before and after 
you choose your KAGA monitor. 


Trade and OEM enquiries welcome. 

RING 0442 60155 
FOR DETAILS 

Prices ex-VAT and correct at time of going to press. 


TAXAN IS THE NEW BRANb NAME 
FOR PRODUCTS MANUFACTURED 
BY KAGA ELECTRONICS CO. LTD. 




• High-speed printout - Print rate: 140 cps • Fast paper 
throughput: 80ms/line (W feed). • Near letter quality 
characters. • Low noise • Paper handling: adjustable 
tractor and friction feed. • Even higher-resolution printing 
in graphics. #12 months warranty • Extraordinary long¬ 
life cartridge ribbon. 


Whatever your system... insist on KAGA TAXAN 

Data Efficiency Ltd 

Computer Peripherals Division, Maxted Road, Hemel Hempstead, Herts, HP2 7LE Tel: (0442) 60155 (14 lines) Telex: 825554 DATEFF G 





























COMPUTER 

MAGAZINE 

ON CASSETTE 



Each month you get news and super new games from QADAN 
Software-All for only £6.00. 

Also place an advertisement-only £3.00 for a page using your ZX 
Spectrum. You can draw your advertisement and we keep it in the 
magazine. 

Order now to place your advertisement in the first issue in February. 
Please make your cheque out from the British Bank of Middle East 
or the BCC bank from any city to Abu Dhabi. 


Attention only available by post from address below 


The Games 

JETPAC 

TRANZAM 

ARCADIA 

ASTROBLASTER 

ORIGINAL GAMES 

Send to: 

QADAN QCC 
ADNOC 
PO BOX 898 
ABU DHABI 
UAE 


Please send me computer magazine (original) 

Name. 

Address. 

Cheque No . to Qadan Software 

Add £1.50 for post and packaging 
Tel: 364606 UAE ABU DHABI 
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SFD 700 

SINGLE FLOPPY STATION 

FOR THE SHARP MZ 700 

280 kb SDISK BASIC DIRECT 
CONNECTION TO THE MZ I/O BUS 

Manufacturer: 

KERSTEN& PARTNER 
ROERMONDER STREET 58 
5100 AACHEN, WEST GERMANY 

British Distributor: 


Kuma Computers i 


12 HORSE SHOE PARK, HORSE SHOE ROAD, 
PANGBOURNE, BERKS RG8 7JW 


CUP rv . r ,.- 




NOW also 

available 
packaged 
with 

Contact your dealer 


dBASE 



CLIP — Compressed Library Interchange Program 
CP/M CP/M-86 MS DOS MS DOS 2 0 £95.00 


• Backs up a Winchester 
on to floppies. 

• Compresses text or data to 
less than half size. 

• Large files can span multiple 
discs. 

• Selective backup or retrieval, c 
inclusive or exclusive basis. 

CLIP has no equal in reputation, 
convenience, power or economy. 

CLIP comes standard with the CIFER 
Business Management System, and 
with all Winchester systems supplied 
by COLT and RML 


o 


KEELE CODES LTD 

University of Keele, Keele, 
Access accepted 


CLIP offers effortless backup. 

You can create new commands using a 
menu procedure, and give each command 
a name, for later use. To repeat that 
command, the name alone is sufficient. 

With CLIP’S powers of selection and 
compression, the user can expect a 
four-to-one saving over global copying, 
with no effort except to feed discs on cue. 

Or, CLIP can select just the new/updated 
files and reduce the backup load still 
further. 

All prices excl. VAT, post free in U.K. 

Most popular disc formats from stock. 

Staffordshire, U.K. Tel: [0782) 629221 Telex: 36113 

dBASE II is a trademark of ASHTON-TATE 
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Now that RankXerox has 
come up with the most 
versatile microcomputer 
system, what will the 
competition do? 










RANK XEROX 


It may surprise some people to 
discover that the most versatile micro¬ 
computer package is made by the 
pioneers of photocopying-RankXerox. 

Others would have expected it. 

Because Rank Xerox has always 
been on hand to make life easier in the 
office. And now the time is right for the 
microcomputer to take its turn. 

Eventually, we expect the most 
versatile microcomputer range to have 
its imitators. 

But there can only be one original - 
the Xerox 16/8PC. 

So, what is so special about the 
Xerox 16/8 professional computer? 

It is a unique package of features 
which together make up a system 
programmed to meet both your present 
and future needs. 

It’s actually two computers in one. 

With two processors and two 
memories. A16 bit computer with 128K 
memory and an 8 bit computer with 
64K memory. 

We’ve used a pure 16 bit 8086 chip 
which is faster and more powerful than 
other 16 bit computers. The 16/8PC 
enables you to carry out two functions 
at the same time. 

For example, you can be working on 
a financial spread-sheet program 
while the second computer outputs a 
word processing document to a printer. 

The expansion box allows you to 
select extra functions (such as graphics, 
3278 emulation or additional memory). 


The system is modular. This means 
you can add ‘peripherals’ as you need 
them and be assured that they will all 
be totally compatible with each other. 

In this, the Xerox 16/8PC is unique. 

This is the Xerox way to combat 
obsolescence. 

Because you can upgrade our system 
as and when you need to. Being 
compatible, you will never need to 
scrap what you have and start again. 

We have also made the Xerox 16/8PC 
easy to operate. The low profile key¬ 
board has clear graphics to represent 
the various functions and the layout 
makes it simpler and quicker to use. 

Last, but not least, the 16/8PC 
has a built-in capacity for a mouse, the 
unique means of cursor addressing 
invented by Xerox. 

All in all, we’re offering you a flexible 
and totally integrated package. Not one 
of our competitors can say as much. 

But, given time, they’ll make copies. 

Find out more today. Freepost this 
coupon or call the operator and ask for 
Freefone Rank Xerox. 

[freepost this coupon today, no stamp required 11 

I To Rank Xerox (UK) Ltd., Freepost, Admail 38, London NW11YH. IJ 

I Please let me have, without obligation, further information on the I a 
I Xerox 16/8PC. || 

| Name_'_ if 

Position_Tel. No_| 

I Company/Organisation__ l| 

Address _i_ § 


_Postcode_ | x 

Type of business_:_ [U RankXeroxcustomer | 2 

24-HOUR INFORMATION SERVICE. ASK THE OPERATOR FOR 11 

FREEFONE RANKXEROX J 

_OR DIAL 01-3801418__ I s 

















~ because we know how important reliability and customer support really are. 

Free delivery, installation, setting-up and operator training for each 
program selected. In addition,a telephone 'hot-line'to summon 
help, our own maintenance engineers,regular training courses, the 
complete range of ACT. Pulsar software, assistance with graphics 
and communication,plus all types of computer-allied products. 
CONCEPT COMPUTERS LTQ,445 Hackney Road, London,E2 90 Y. 
Telephone 01-729 1800 Your ACT Centre . 



Telford, Tel: Telford 507645 


WASP COMPUTER CENTRE 

Wynsana House, South Quay, West India Docks, London E14 &SR 
Telephone: 01-515 0505 Telex: 897035 WA LTD G 
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0 sound choico for your Spectrum 


only 130 


It generates its own 

sound through its own speaker, and unlike 
most other types, there is no need for additional 
programming. Make your game playing more exciting, 
more realistic, make your Spectrum sound output music 
to your ears. Also available for the BBC micro at £30. 


nd a FUSE dome of £30 software! 


Chuckman Popular arcade 
game with extras. £5 

PIUS 

Leopard Lord £10 
Terror from the Deep £10 
Ace in the Hole £10 


3D Star Wars Battle an 
entire rebel space fleet. £5 

Horror Atoll £10 
Arcane Quest £10 
Cry Wolf £5 
Ziggarat of Dread £5 
Aliens £5 


The Roundsby Incident 

What is Ftoundsby’s 
secret?£10 


One-Arm Bandit £5 
EteorTorn £5 
‘N’ Vaders £5 
Terroroids£5 
Goblin Crusher £5 


Tobor Fight robots 
through 6 levels. £5 


Never Trust a Blonde £5 
Fisherman Fred* £5 
ExT* £5 


enguin* £5 
eabattleM 


Lost Over Bermuda Will 
the Triangle claim you?£5 


Cosmanoids* £5 
Diamond Mine* £5 
Golf* £5 


* 16K Spectrum - everything else 48K. All prices include p & p + VAT. UK only. 


ELECTRONICS 

Add-On Electronics Ltd., 
Units 2,3 and 4, 

Shire Hill Industrial Estate, 
Saffron Walden, 

Essex CB11 3AQ 


To: Add-On Electronics Ltd., Units 2,3 and 4, Shire Hill Industrial Estate, Saffron Walden, Essex CB113AQ 

Please rush me _ Spectrum/BBC sound modules at £30 each. 

I enclose cheque to the value to £ _ ordebitmyAccess\Z\ Barclaycard\Z\ 

No _:_ 

Name - Signature _ 

Address ___ 

-- Postcode _ 


I claim software cassettes to the value of £30 called: 


PCW2-84 

























ZITA 

COMPUTERS 



If you’re a smart business professional 
you need a computer that gives you the 
most productivity for your money. 
For you, ZITA COMPUTERS provides the 
answer. 

The ZITA-E, industry standard CP/M* 
software provided by the most reputable 
companies with a professional answer 
to your requirements. 

ZITA-E FEATURES 
•PROCESSOR: Z80A, CTC, PIO, SIO, 
Real Time Clock 
•DISK STORAGE: 1 Mbyte - 40 
Mbyte 

•MEMORY: 128K 
•VIDEO: 24cm - High resolution 
monitor 

•KEYBOARD: The latest efficient, 
quiet, touch type layout 
•SOFTWARE: World wide 
compatability 

•EXPANSION: Upgrade your ZITA at 
any time, memory or disc storage. 
•OPTIONS: 12 Volt Power Supply, 
integral modem 
•COST: From £1595 - 128K*, 

2x500K storage 
To £2995 - 128K*, 

12Mbyte 

Winchester 

•includes ‘SAGE ACCOUNTING SYSTEM’ 



This man can use... 

46 Microcomputers 6 Word Processors 
16 Printers 2 Mini Computers 



all without leaving his seat! 

Clearway 

is a low cost Networking device allowing 
ALL minis, micros, printers, mainframes etc. 
to communicate with each other. 


• From £150 per connection (node) 

• No controller needed. 

• Easy installation 

• Connects any hardware device through an RS232 interface 

• Up to 99 nodes on the same ring 

• File scaring software available 

• Enables printer sharing 

• Has special hunting feature 

• Other models available 

• Over 3000 nodes currently installed 

• Manufactured and supported in UK 

Mail the coupon now for full information 


Position .... 
Address ... 


Telephone... 

Send to: RealTli_ r - 

Lynchtord House, Lynchford Lane. Famborough, Hampshire GU14 6JA 
Telephone: Famborough (0252) 546213 Telex: 858893 Fletel G 


All prices exclude VAT. 

Specification liable to change without notice. 
















NEW from NEC. 



{ 


the ADVANCED 
Personal Computer (APC) 
for only £1,985 + vat 

Standard features:- 

* SPEED: Full 5 MHz 808616 bit processor (true 16 bit data). 

* CAPACITY: TWO MEGABYTE professional standard 8 inch disks. 

* MEMORY: 128k user RAM + screen RAM + system ROM + battery-backed 
CMOS non-volatile RAM & clock/calendar. 

* OPERATING SYSTEM: Standard CPM-86, (MSDOS & UCSD soon). 

* HIGH RESOLUTION: 8x19 dot character screen definition, (25 lines of 80 
characters + 26th system status line). 

* AWARD WINNING NEC 7220 graphic chip in character mode. 256 standard 
character set includes maths/greek symbols. ADDITIONAL 256 USER- 
PROGRAMMABLE shape character set(s). 

* KEYBOARD: Fast 61 key + 25 key numeric/cursor pad + 22 dual mode function 
keys with labelling facility (16 of which will each hold two 15 character 
user-defined strings). 

* SERIAL RS-232: to 19,200 baud synch/asynch. PARALLEL Printer. 

* SUPERB MANUALS: operating level to full technical spec. 

* COMPACTNESS: 19 inches wide, 24 inches deep, 14 inches high. 

Hr PRICE: unbelievable for the quality of this product from the minicomputer 
division of NEC. 

Optional Extra features:- 

* EXPANDABLE USER MEMORY: in 128k units to 640k RAM. 

* HARD DISKS: one or two shortly (9 or 18 MB formatted). 

* 8 COLOUR SCREEN (Benchmark & Masterplanner use colour). 

* VERY HIGH RESOLUTION GRAPHICS: 640 x 475 x 8 colour screen from 1024 x 
1024 x 3 bit-mapped array (384k Ram!). Hardware draw, pan & zoom using 2nd 
NEC 7220 controller. Fast! Macro shape generation etc with CPM-86 GSX/GSS 
software. 

*.32 BIT HARDWARE ARITHMETIC PROCESSOR: 25 times CPU speed. 

Software:- 

ACCOUNTS: Own bespoke packages orSYSTEMATICS standard. 

WORD PROCESSING: NEC Benchmark, Spellbinder, Wordstar, Perfect Writer. 

DATABASE: DBASE II, MDBS III, Perfect Filer, Rescue, Datastar, Friday! 

FINANCIAL PLANNERS: Masterplanner, Supercalc. 

LANGUAGES: C, CB86, CBASIC 86, Cobol, Fortran, Pascal, PL71. 

COMMUNICATIONS: Asynch, IBM: Bisync 3780,3270, HASP. 


Brighton Computer 
Cent re 

130 Lewes Road, Brighton BN2 3LG 
(0273) 673114 Mon-Sat 10am-6pm 


Please send me further details of the NEC APC. 

Company. 

Address. 




ZITA 

CCMPIJTECS 
“IBM PC COMPATIBILITY” 
ZITA PC FEATURES 

• PROCESSOR: 8086 4.77 MHz 

• MEMORY: 64K ROM, 128K-512K 
RAM User memory 

• SOUND: Built in speaker 

• VIDEO: 24 cm High resolution 
monitor, colour graphics via RGB 
or TV 

• EXPANSION: 5 slots for IBM 
expansion boards 

• KEYBOARD: IBM Selectric Querty 
layout, 10 programmable function 
keys. 


/HAM 



ZITA-PC housed in an elegant leather 
case, with shoulder strap, pouch for your 
discs and large compartment for papers. 


BEST OF BOTH WORLDS 

IBM Compatible 16 bit software runs on 
the ZITA-PC, and industry standard. 8 bit 
Z80A runs under CP/M, with IBM Style 
Keyboard + Programmable Keys. 
ZITA-PC includes your ‘Electronic 
Office’ Software- 

Perfect Writer, Perfect Speller, Perfect 
Calc or Peachtree ‘POPS” or 
MicroPro’s Wordstar, ‘Calcstar.Mailmerge. 
•COST: From £1895 - 128K, 

2x320K storage 
To £3295 - 256K\ 

12 Mbyte 
Winchester 

•INTERFACES: TV, RGB, Colour or 
Monocrome Serial, Cassette, Centronics. 
*COMMUNICATIONS:Optional Protocols 

ZITA COMPUTERS 

“THE BEST OF BOTH WORLDS” 


ZITA PC 

“THE IBM COMPATIBLE PORTABLE" 


ZITA MICROSYSTEMS (UK) LTD 
173 High Street, Staines, 
Middlesex TW18 4LP. England. 
Orders: Staines (0784) 55554 
Sales Enquiries: Staines (0784) 63212 


All prices exclude VAT. 

Specification liable to change without notice. 


PCW137 



















ZITA 


i 4 HI I lll\ 



HOSTILE ENVIRONMENT! 

Water, Dust, Dirt, Sand or Soil, the 
ZITA-P in its high specification hermetic¬ 
ally sealed case is protected. 

8-BIT or 16-BIT CENTRAL 
PROCESSOR 

The ZITA-P is available with the 
processing power you require, from only 

£1895. 

THE ZITA-P speaks several languages, 
has a large and infallible memory, can 
adapt at lightning speed and is 
accessible 24 hours a day. 

In the office, at home, on the boat, 
holiday or even on safari. 

ZITA COMPUTERS leaders in the world 
of high technology with a price and 
performance to match. 



ZITA MICROSYSTEMS (UK) LTD 
173 High Street, Staines, 
Middlesex TW18 4LP. England. 
Orders: Staines (0784) 55554 
Sales Enquiries: Staines (0784) 63212 


Ruggedised versions or rack mounted ZITA P 
models are available for specialist applications 


Winchester field 


140 Mbyte 


All prices exclude VAT. 

Specification liable to change without notice. 


a MicroSiqht a 

Use your BBC Model B as an image analyser with 


MicroSight I 



Available on BBC, Apple, Commodore, Research 
Machine, Sirius, etc,Includes Camera cables, interface, 
software and documentation. 


£495.00 + VAT 



Image processing software to calculate area and 
perimeter of objects within a specified window also 
to dimension features. Disk and printer dumps of 
binary and grey scale data. 

£295.00 + VAT 

MicroEye Vision Interface. 



256 x 256 pixel resolution with 255 grey levels per 
pixel comes complete with software and document¬ 
ation. Can be used for video tape digitising Satallite 
picture analysis etc. Available for BBC, Apple, 
Commodore, Research Machine, Sirius etc. 

£295.00 + VAT 


DiGiTHURST 

Digithurst Ltd. 

Leaden Hill, Orwell, Royston, 

Herts. SG8 5QH 

Tel: (0223) 208926 























If you own a Commodore 64 

be sure that you also geta Calc Result 

Calc Result is the worlds most effective spread sheet for the Commodore 64. 


Calc Result at home 

There are many practical uses, for example loans and mortgages, family budgeting, cash flow, stock 
portfolio,) income tax analysis, gas and electricity bills, and many more areas. 

In business 

Use it for budgets, calculation, simulation, construction, planning etc. Used by managers, salesmen 
scientists,'doctors, lawyers, dentists, consultants, accountants_ 



Three-dimensional 

Sum pages to get a grand total. 


Help functions 

Press a button and you get help on 
screen. 


Built in graphics 

All figures can be presented graphic¬ 
ally with multi-coloured bars. Bar- 
charts can be presented on the 
screen or on a printer. 





There are two versions of Calc Result 

Choose the one that is most suitable for you. 


Calc Result Easy 


Single page spreadsheet (64 columns X 254 rows), 
built in graphics. Formula protection, flexible printout, 
colour conditional functions and mathematical functions. 
Delivered on plug-in cartridge. Datastorage on cassette 


Calc Result Advanced 


All functions in Calc Result Easy plus 32 pages (1 
dimensional viewing). Page add, window, 
split screen (up.to four pages on the 
screen at the same time), and 
help functions. Delivered on 
plug-in cartridge plus disk.^ 

Requires disk drive. 


Get your Calc Result today! Buy it 
at your nearest computer dealer. 

Commodore 64 is a trademark of Commodore Business Machines. 


Software ltd. 

.*£. ' 


Index House, Ascot, 
Berkshire SL5 7EU. 

J Tel: 0990 23377. 
Telex: 849426. 
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YOU AND Ormbeta, 

THE PERFECT 


If you tried to putt with a sandwedge you 
would be giving yourself an unnecesary 
handicap. So when it comes to putting 
the right business software into your 
computer, why give your business an 
unnecesary handicap by choosing anything but 
Ormbeta. 



Ormbeta’s dedicated team of professionals are totally committed to the 
development of microcomputer business systems and to providing 
first class dealer support. 

All Ormbeta Systems are written in UCSD PASCAL and are available on 
a wide range of the most popular business microcomputers. 

Ormbeta is the most flexible business software so far developed in the 
U.K. and we also offer customised system facilities - either ‘tweaks’ to 
existing systems or completely bespoke systems. 

With all this flexibility it’s no wonder that Ormbeta’s end users range 
from the corner shop to multinational giants and our client list 
includes Citibank, Tube Investments, Taylor-Woodrow, British 
Shipbuilders, Volvo, Leyland Vehicles, C.E.R.N. (Geneva) and Apple 
Computers Inc. who installed our systems in the European 
Headquarters in Zeist (Holland) and several other distribution locations. 
More recently Apple chose Ormbeta to write business software for their 
exciting 4th Generation Micro LISA. 



Need we say more, except if you 
want to create the Perfect 
Partnership ring Tom Williams 
on 0695 77043 NOW! 


would like to create 
the Perfect Partnership □ 
I am interested in 
becoming a dealer 
Please send me more details: 


ORMSKIRK COMPUTER SERVICES LTD. 

14 Aughton Street, Ormskirk, Lancashire L39 3BW. Tel: Ormskirk (0695) 77043 
Telex: 627110 & 628702 CHACOM G Prefix "ORMBETA ’’ 


Ormskirk Computer Services Ltd. 
14 Aughton St., Ormskirk, 
^Lancashire L39 3BW. 
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KDC FT 5001 

SERIAL DOT MATRIX PRINTER 
100 CPS 




TECO TM 1265 

12" GREEN 
OR ORANGE 
PHOSPHOR 



Bi-directional logic seeking 
Dot addressable and line Graphics 
Tractor and friction feed as standard 
Fully adjustable tractors - down to 3V4" 

Full 96 ASCII characters with descenders 
8 international character sets 
Condensed and double width printing 
Standard Centronics parallel interface 
Optional RS232C with 2K buffer 
Easy change cassette ribbon 
One Year's warranty 

HOTLINE NUMBER 0252 517175 

ALL PRICES EXCLUDE VAT AND DELIVERY 


EX STOCK DELIVERY 
QUANTITY DISCOUNTS 


18 MHz bandwidtl 
Composite video input 
on-glare (green phosphor) 
i-glare (orange phosphor) 

Size 321 mm wide x 344mm 
deep x 276mm high 
Weight 7.5kgs 



HAL Computers Limited, 
Invincible Road, Farnborough, . 
Hants. GUI4 7QU . 


"ft % W 

/ &Am 

COMPUTERS LIMITED 
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Electronequip 


Hampshire 


Authorised BBC Dealer & Service Centre 


SPECIAL OFFERS 

PHONE FOR DETAILS 



Electronequip is an authorised Acorn service centre and has been an Acorn 
dealer since the introduction of the Atom 

Our demonstration facilities include 20 station Econet and Trochnet systems 


ANBOI BBC Modal B Micro Computer 
ANB02 BBC Model B with Econet Interlace 
AN BOS BBC Model B wT 


3" Micro Disc 

£129.95 (inc VAT) 

Disc Interface + Drive 

£198.95 (inc VAT) 


Micro Disc Drive for the BBC Micro 

The Micro disc drive offers a method of low cost quick access to 
programs. The drive is essentially a small version of a 51/4 inch disc 
drive and offers similar features to the larger drive. 

The data is stored on a 3 inch disc, this is enclosed in a protective hard 
plastic cassette which features a write protect switch. 

The micro drive requires the standard Acorn disc interface, but a new 
disc filing system rom. Acorn DFS may be exchanged for the micro 
DFS for £12.00. The new micro disc filing system allows 60 files per 
disc surface and it can read and write to Acorn DFS discs. Thus if a 
5V4 inch and a micro floppy were connected on the same cable files 
could be transferred between them. 

Capacity: 80.64K bytes Transfer Rate: 125kbit/s 

TRADE ENQUIRIES WELCOME 
ACCESS & BARCLAYCARD ACCEPTED 
LARGE STOCKS — 24 HOUR DESPATCH 
Carriage 50p to £3.50 




NORDMENDE 


14" TV/Monitor £217.00+VAT 


MNKVIS3 Kaga 12” RGB Monitor Vision III (Hi) 


Nordmende 22" Prestige TV/Monitor remote 
Nordmende 27“ Prestige TV/Monitor remote 


SIDEWISE FITTED 



EPSON 


RX-80 £263.12 +VAT 
FX-80 £365.09 +VAT 


TORCH + 

computers -im¬ 

perfectly Made in Britain 


Ref Torch Computers 

TC301 Torch Work Station (No Monitor) (301) 

TC303 Torch Work Station with TOSCA (No Mon.) 
TC401 Torch Computer twin 400k (new style) 

TC403 Torch Computer twin 400K & TOSCA (grey) 

TC68000 Torch Computer twin 400K Floppy + 68000 
TC68020 Torch Computer 20Mb Hard Disc + 68000 
TCF500 Torch Computer twin Floppies (CF500) 
TCFS500 Torch Computer twin 400K & TOSCA (CH500) 
TCH520 Torch Computer 20Mb Winchester CH520 

TCHS520 Torch Computer 20Mb Hard Disc & TOSCA 
TMC240 Torch Colour Monitor (MC240) 

TD28DP Torch Z80 Disk Pack 


5900.00 6785.00 


5650.00 6497.50 


*4C0RN 
COMPUTER, 


Electronequip 


Kings Lynn Branch 
Tel: 0553 3782 A> 

k BBC Cjj 


36-38 West Street, Fareham, Hants (0329) 230670 
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The following ai 

just some of the very useful and 
interesting pieces of software that you will find very easy 
to operate using the CEEDATA micro, and K2 keyboard. 

- Wordstar' Infostar* Mailmerge' Rescue* 

Spelstar* Calcstar* Multiplan"" Electronic Thesaurus+t 

Supercalct Cardboxttt Datastar* Retrieve*" 

Dbaselttttt lankeys“* Mailman" A.T.I.** 

Plus over 15,000 other packages. 


SPECIFICATION OPTIONS: 


OP. SYSTEMS: CP/M - CP/M PLUS - CP/M86 - MSDOS 

ADDITIONAL UTILITIES: BACKUP, BCOM, CRC, DISK, DUMP. EDIT. ERASE. FCOM, FORMAT 
j HFORMAT, IMAGE, MOVE, PARK. SETUP, TERMINAL. UNLOAD. VERIFY AND OTHERS. 


SINGLE OR TWIN. (DOUBLE DENSITY, DOUBLE SIDED.I 


storage;;; ^ 


12' NON-REFLECTIVE. P31 GREEN PHOSPHOR DATA FORMAT 24X80. 
Bandwidth 26MHz. - SEPARATE MONITOR FOR MODULAR SYSTEMS. 


FROM 2 TO 3 x RS 232 (V24) SERIAL PORTS. CENTRONICS COMPATIBLE PARALLEL PRINTER 

PORT, BUS EXPANSION INTERFACE AVAILABLE. VIDEO 0/P BNC 75 OHM SOCKET FOR 
ADDITIONAL SCREENS. BAUD RATES FROM 45 THROUGH TO 38400 BAUD. 


Manufactured by CEEDATA Ltd in the U.K. 


Featured Software are Registered Trade Marks of: 

* Micropro. ftt Caxtons. 

" Standard Micco Systems, tjtt 


Ask your computer dealer about our range or telephone/write to: 

The Sales Manager. CEEDATA Ltd., Glebe House, Armfield Close. East Molesey. Surrey. (01.941.4889). 
(DEALER ENQUIRIES WELCOMEDI. 

PLEASE STATE: NAME: ; - _ . ■ , • ■ ■■■.y 1 

COMPANY: __ ' ____ 

ADDRESS: : _ ’ _ ■ 


CEEDATA Systems ^ 

From £850to = 

I.B.M. Compatibility k 

CEEDATA Hi-Tech Systems feature the ability to 
grow with low cost in mind and supports your 
needs and skills at all times. 


Invest in our system and be sure that 
Improvement does not mean Replacement. 

All our computers are fully upgradeable from the 
basic model right through to full networking and 
I.B.M. compatibility. 

Each computer comes complete with 1 year’s 
“On-Site” guarantee. 

Our “K2” keyboard with user-friendly function 
keys (processor in the keyboard as well) will 
show you how to find your way round all sorts of 
home and business packages. 

We have many configurations to suit individual 
needs and your dealer will be only too pleased to 
help you to more fully understand and operate 
our up-gradeable system. “ 


3500 
































You’ll need professional help 

DRG Dealers are fully qualified to guide you 
safely through the process. Firstly well discuss 
your business and analyse your requirements, 
then well recommend a package 
of microcomputer, software 
and peripherals at a price 
that suits your pocket. 

Hardware, software 
and printers 
The hardware in the 
system will come 
from the range of 
best selling DRG Sirius 
and DRG Apricot micro¬ 
computers. It doesn’t matter 
what your applications may be; 




xxp 

Microsystems Division 
13/14 Lynx Crescent, Winterstoke Road, 
Weston-super-Mare, Avon BS24 9DN 
Telephone: (0934) 32525/415398 


I’d like to know more about how my local DRG Dealer can 

Name_.Position. 


Company _ 
Address_ 


AVON 

Forbes Bus. Systems 
6 Alexander Road 
Clevedon 0272 879331 


BUCKINGHAMSHIRE 

Aylesbury Micros Ltd 
Gatehouse Close 
0296 32591 / 2 


A.C. Barrattt & Co. Ltd Kingsley Computers 
Bristol & South West High Wycombe 

0272 514777 0494 449749/37172 


Cotswold Computer Svs 
Yate, Bristol 
0454322440 
MOS Computers Ltd 
11 Portland Square 
Bristol 421486 
BEDFORDSHIRE 
Mertech Systems 
Adelaide St., Luton 
0582 37931 
BIRMINGHAM 
B'ham Computer Centre 
Alcester Rd, Moseley 
021 449 3686 


CAMBRIDGESHIRE 

Herald Computers Ltd 

Cambridge 

0223315662 

CORNWALL 

JM Computer Svs Ltd 

Truro 

087270071 

DEVON 

Bits & Bytes 
Ilfracombe 
0271 62801 

CBS Business Systems 
30 Southernhay East 
Exeter 0392 217631 


Micros South West 
Coxside, Plymouth 
0752 671990 













from accounting, wages and invoicing, 
to stock control, word processing and 
design, your local dealer has a suite 
of software that fits the bill. And when 
it comes to printers and peripherals, 
iA/e think you’ll be pleasantly surprised 
at the range and quality 
af units we have available 
o complete your system. 


Extensive local training 

''Jow you have a business system that not only matches your 
requirements exactly, but also has the in-built flexibility to grow 
with your company. In order to get the very best from your 
system, DRG Dealers provide extensive local training 
arogrammes that leave nothing to chance. 

Don’t forget maintenance 
Dur nationwide on-the-spot service 
a maintenance contract taken out direct with DRG. 


This saves you any worries about local 
availability and time wasting; 
we’re never more than minutes away. 



Unlike any others, the DRG Dealer chain 
(and more importantly their customers) 
benefit from the strength and stability of 
the £600m DRG parent company. 

Like the computer, we’re here to stay. 


computer is 



ORSET 

rook Computers 

ournemouth 

202 526008/533051 

AST MIDLANDS 

C. Barratt & Co Ltd 
erby, Notts, Lines 
1317 3921 

5SEX 

& L Computers Ltd 
asildon 

*75 675656/675677 
AMPSHIRE 
osport Computers 
oke Road, Gosport 
'05 587862 
mega Computers 
ampshire Ltd. Alton 
■20 87815 and 86031 
ERTFORDSHIRE 
oha Business Ltd 
lurch Street, Ware 
20 68926 


HUMBERSIDE 

Commercial Systems 
Hull, Scarborough 
0723 351469 

KENT 

Barratt Computer Grp 
Vale Road, Tonbridge 
0732 366661 


LONDON (SOUTH) 

Kensington Computers 
Philbeach Gdns, SW5 
01 370 3882 
LONDON (WEST) 
Computaline Ltd 
Oxford Circus, W1 
01 434 4017 


NEWCASTLE UPON 

Solenco Info Sys Ltd 
19 Portland Terrace 
0632 817783 
NORFOLK 
Sumlock Bondain 
Norwich 
0603 617083 


STAFFORDSHIRE 

Micro Applications 
Greyfriars, Stafford 
078543414/5 

SUFFOLK 

Ipswich Comp. Centre 
27 Old Foundry Road 
Ipswich. Tel: 214456 


LONDON (CENTRAL) 

Data Systems 
33 Gt James St, WC1 
01 242 9218/405 4006 
Microcosm Research 
26 Danbury Street N1 
01 2269092 
LONDON (EAST) 
Aspirin Computers 
Ilford, Essex 
01 594 4597 (5 Lines) 
Cowlard Computer Svs 
Barking, Essex 
01 5944597 
LONDON (NORTH) 
Chromasonic Systems 
48 Junction Road N19 
01 2637341 


MANCHESTER (GREATER) 

Eclipse Computers 
Swinton, Manchester 
061 793 5622 
MIDDLESEX 
Advanced Micro Tech. 

Nr. Heathrow Airport 
01 8901738 


NORTH EAST ENGLAND 

Key Computer Serv 
Newcastle upon Tyne 
0632 815157 
SCOTLAND 
Black Isle Systems 
Inverness 038) 20276 
Aberdeen 0224 20737 


Avante Systems Ltd 
9 Bridge St, Pinner 
01 8681144 
MIDLANDS 
A.C. Barratt & Co Ltd 
Northampton & Leics 
0604 46331 
A.C. Barratt & Co Ltd 
136 Lawley Street 
B’ham - 021 359 0161 


C.B. Business Systems 
Fife 0592 202958 
Glasgow 041 339 2237 
Contralatel Ltd 
Forres St, Edinburgh 
031 225 5975 


SURREY 

A.P. Systems Ltd 
90/100 Brighton Road 
Surbiton 01 3991257 
Data International 
231 High St, Croydon 
01 686 0265 
Microfacilities 
7 Church Road, Egham 
0784 31333 
J. Phillips Bus. Systems 
Weybridge 
09323 51051 
SUSSEX 

Amplicon Micro Sys 
Richmond Rd, Brighton 
0273608331 


WARWICKSHIRE 

A.C. Barratt & Co Ltd 
Leamington Spa 
0926 34371 

WILTSHIRE 

Ridgeway Bus. Systems 

Swindon 

0793 615666 

YORKSHIRE 

New World Micro 
Horsforth, Leeds 
0532 582018 
YORKSHIRE (WEST) 
Yes Computers 
Fountain Street 
Morley 
0532 522181 
YORKSHIRE (SOUTH) 
Holbrook Bus Sys Ltd 
High St, Mosborough 
Sheffield 484466 







Let’s Face It, the price of some Professional Computers 
is just plain ludicrous 


There's one crucial drawback in 
deciding to go for an advanced 
professional Computer. The price. 

As soon as you leave behind 
those that are essentially video 
game machines, few micros 
designed for the serious user 
have a homely kind of price. 

Except the Toshiba T300. 

We have no difficulty at 
all in convincing professional, 
executive and academic 
users of its value as a 
computing device, 
particularly when they learn 
that the printer can print 
both draft and letter quality 
at 192 and 100 c.p.s. 
respectively. 

It has a 16 bit 8088 CPU, 
192-512 KB RAM and up to 
512 KB Video RAM, together 
with 5 Vi" floppy disks giving 
another 1-2 M byte and an 
optional 10 M byte internal 
Winchester disk. 

Enough to ensure, through 
its MSDOS® & CP/M 86® 
operating systems access to high 
level languages like PASCAL, 
COBOL and FORTRAN' 
as well as BASIC. 

Because the T300 is also 
IBM software compatible, 
software choices are as flexible 
as any individual user could 




wish. Perhaps most relevant, however, is its 
highly competitive price, a price that eliminates 
at a stroke, a large number of likely contenders, 
assuming they could match Toshiba's T300 for 
performance and reliability. 

Add to this 12 month's Warranty, nationwide 
service and minor details such as full colour 
graphics, sleek styling and the trust that goes with 
a Toshiba name- plate and we think you'll agree 
r*- that, as the proud owner of a T300, the prices 
others are paying for their Professional Computer 
will give you some cause for merriment. 


TOSHIBA 

Sole UK Toshiba Distributor 


SCAN COMPUTERS LTD 

Chanctonbury House, Church Street, Storrington 
West Sussex RH20 4LZ Tel: (09066) 5432 


SHORT SPECIFICATION T300 


CPU: 

8088 (16 bit) 

STORE: 

192-512 KB RAM up to 512 KB Video RAM 
DISPLAY: 

80 characters X 25 lines, 640 X 500 Dot 
Graphics, 256 colours 
MASS STORAGE: 

2 X 5Vi" floppy disks each with 640 KB, 
Internal 10 M Byte Winchester Disk 
INTERFACE: 

Centronic Parallel RS. 232 V.241-EEE 488. 
DIMENSIONS: 

16.5" X 3.9" X 10" (suitable for audio rack 
system) 

OPERATING SYSTEMS: 

CP/M 86® MSDOS® 

LANGUAGE OPTIONS: 

BASIC, FORTRAN, COBOL, PASCAL. 


have the last laugh withtheToshibaT300 




The price of some computers makes me cry. 
Please send me full details of the Toshiba T300. 


In Touch with Tomorrow 


TOSHIBA 


















Joins our range of acclaimed pure-text puzzle adventures, at £9.90, for: 

BBC 32K COMMODORE 64 SPECTRUM abk LYNX « NASCOMk ORIC 48K ATARI 32K 
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ADVENTURE 

REVIEWS 

“Adventures which have a 
fast response time, are 
spectacular in the amount 
of detail and number of 
locations, and are available 
to cassette owners ..lam 
extremely impressed .. The 
Level 9 Adventures are 
superbly designed and 
programmed, the contents 
first rate. The implementa¬ 
tion of Colossal Cave 
(Adventure) is nothing short 
of brilliant; rush out and buy 
it. While you’re at it, buy 
their others too. Simply 
smashing!" 

-SOFT, Sept 83 
“I found Dungeon 
exceedingly well planned 
and written, with a fast 
response. There are well 
over 200 locations and the 
descriptions are both 
lengthy and interesting. The 
objects number about 100. 

It could therefore take . 
some months to explore 
the whole network, giving 
many hours of enjoyment in 
the process.” 

- C& VG, Sept 83 
The descriptions are so 
good that few.players could 
fail to be ensnared by the 

1 realism of the mythical 
worlds where they are the 
hero or heroine .. .great fun 
to play.” 

-Which Micro?, Aug 83 

“My appetite has been 
whetted and I intend to get 
my own copy (of Snowball) 
to play." 

-What Micro?, Dec 83 


MIDDLE EARTH ADVENTURES 

1:COLOSSAL ADVENTURE 

A complete, full size version of the classic mainframe game 
“Adventure” with 70 bonus locations added 

2: ADVENTURE QUEST 

Centuries have passed since the time of Colossal Adventure 
and evil armies have invaded The Land. The way is long and 
dangerous; but with cunning you can overcome all obstacles 
on the way to the Black Tower, source of their demonic 
power, and destroy it. 

3: DUNGEON ADVENTURE 

The trilogy is completed by this superb adventure, set in the 
Dungeons beneath the shattered Black Tower. A sense of 
humour is essential! 

THE FIRST SILICON DREAM ADVENTURE 

1: SNOWBALL 

The first of Pete Austin's second trilogy. The giant colony 
starship, Snowball 9, has been sabotaged and is heading for 
the sun in this massive game with 7000 locations 


_ ADVENTURE 
REVIEWS 

“This has to be the bargain 
of the year. If adventures 
are your game then this 
(Colossal Adventure) is 
your adventure." 

-HCW, 5 Sept 83 
“Colossal Adventure is 
simply superb. Anyone who 
wishes to use adventures in 
an educational setting 
really must use and see this 
program as it emulates 
Crowther and Wood's 
masterpiece so well. For 
those who wish to move 
onto another adventure of 
similar high quality, 

Dungeon Adventure is to be 
recommended. With more 
than 200 locations, 700 
messages and 100 objects 
it will tease and delight!" 

- Educational Computing, Nov 83 

Colossal Adventure is 
included in Practical 
Computing’s Top 10 games 
choice: “Poetic, moving and 
tough as hell." 

-PC, Dec 83 
“To sum up, Adventure 
Quest is a wonderful 
program, fast, exciting and 
challenging. If you like 
adventures then this one is 
for you" 

-NILUG4P1.3 
'Colossal Adventure .. For 
once here’s a program that 
lives up to its name . a 
masterful feat. Thoroughly 
recommended” 

Computer Choice, Dec 83 
"wholly admirable” 

Your Computer, Sept 83 
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THE LORDS OF TIME SAGA 

7: LORDS OF TIME 

Our congratulations to Sue Gazzard for her super design for 
this new time travel adventure through the ages of world 
history. Chill to the Ice-age, go romin’ with Caeser's legions 
shed light on the Dark Ages etc. etc. We’ll be selling this 
game mail-order from January 1 st. 

Price: £9.90 each (inclusive) 

Level 9 adventures are available from good computer shops, 
or mail-order from us at no extra charge. Please send order’ 
or SAE for catalogue, to: 

LEVEL 9 COMPUTING 

§£Pt 229 Hughenden Road, High Wycombe, Bucks 
HP13 5PG 

Please describe your Computer 
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Ordered yesterday...| 

.. Facit 4510 

120cps Matrix 
*Buy from £433 
Rent from £28 per month. 

« 

Facit 4560 22cps Daisywheel Printer 
*Buy from £740 
Rent from £43 per month. 

Print Swiss Matrix i lucps 

and RO 24hr. duty cycle 
*Buy from £1184 
Rent from £91 per month. 

Also available for 
Burroughs and 
Univac Systems. 




^ £r*±: V ' 

^ s r„._ ^ , 

Qume 11 Plus- 
40 & 55cps Daisywheel Printer 
*Buy from £1275 
Rent from £76 per month. 

NDR Series 8820 150-240cps Matrix 
*Buy from £795 
Rent from £55 per month. 

"j^ppl^^F^acit 4542/44 
300cps Bar-coding, 
label printing and NLQ 

24 hour duty cycle 
*Buy from £1948 
Rent from £111 per month. 

Qume VDU Model 

QVT 100 series 
- Various emulations 
available 

^■1 *Buy from £569 
Rent from £33 
per month. 

Facit 4420-31 VT52 

and VT100+ 

j, | *Buy from £800 

Rent from £46 

Rutishauser Cut Sheet Feeders 
*Buy from £457 
Rent from £29 per month. 

Future Computers low 

profile Fx20 16-bit 
128k microcomputer. 
*Buy from £1875 
Rent from £105 
. per month. 

£7 

Rent or buy at really competitive 
prices from 

BB8 PP 

«lc 

*Prices quoted do not include VAT or 
delivery and are subject to variation 
depending on currency exchange rates. 

Anderson Jacobson 

Model A-J 211 
■ *Buy from £270 

per month. 

delivered today! 

Access Data Communications Ltd., 

Unit 17, Eskdale Road, Uxbridge Industrial Estate, 

Uxbridge, Middlesex UB8 2RT. Tel: (0895) 59781 (10 lines). Telex: 267336. 
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ONErSTOP SHOPPING 



and adjustable tractor 
feed, bidirectional logic seeking 
HI RES graphics and block graphics, 
sub and superscripts, condensed and 
emphasised print, and underlining vertical and 
horizontal tabs, self test, italic pnnt etc 

Shmwa CP80 F/T. £289 

Parallel Printer Lead. £13 

2000 Sheets Fanfold Paper. £15 




* SERVICE CONTRACTS TO 
EDUCATION AUTHORITIES 
AT DISCOUNT 

* OFFICIAL ORDERS FROM DEALERS 
GOVERNMENT DEPARTMENTS, 
COLLEGES AND SCHOOLS WELCOME 

* ALL PRICES INCLUSIVE OF VAT 


NEW BOOKS FITTING 

AND SOFTWARE SERVICES 

IN STOCK AVAILABLE 



TELEPHONE ORDERS ( 01 ) 574 5271 


enclosed my list of requirements along with my cheque/P.O. for f— 
■ to pay with my ACCESS/BARCLAYCARD (Delete whichever not applicab 


Twilbtar Computers Limited 

17 REGINA ROAD SOUTHALL MIDDLESEX • TEL: (01) 574 5271 

(OPEN SIX DAYS A WEEK 10 a m. to 8 p.m.) 





















































































YOU HAVEN’T 
SEEN ANYTHING 
LIKE THIS ONA 
COLOUR MONITOR 
BEFORE 


An RGB monitor ffomJVC offering a resolution 
of 370x470 pixels for less than £150? 

We guarantee you won’t see another bargain 
like that in this or any other micro mag-or in any 
other supplier’s showroom. 

For we’ve managed to acquire the sole distri¬ 
bution rights to these superb machines and we are 
able to offer them at an unbeatable price. 

There are two models available: medium 
resolution (370x470 pixels) at £149-95; and high 
resolution (580x470 pixels) at£229-95. (Both 
excluding VAT.) 

The units have a 14" screen and are suitable 
for the BBC Micro, Lynx, Oric, Apple, and most other 
leading micros. 

They are robusdy constructed in a handsome 
cream casing. And come with a full year’s guarantee. 

Delivery is good: your monitor should arrive 
by courier service within ten days of our receiving 
your order 

You can order by filling in the coupon below 
and posting to: Opus Supplies Ltd., 158 Camberwell 
Road, London SE5 0EE. Or by telephoning 
01-7018668 quoting your credit card number. Or; of 
course, you can buy in person at our showroom 
between 9am-6pm Monday-Friday, 9am-1.30pm 
Saturday. 



MODEL REFERENCE 

1302-1 Medium Resolution 

1302-2 High Resolution 

RESOLUTION 

370 x470 Pixels 

580x470 Pixels 

CRT. 

14" 

14" 

SUPPLY 

220/240V. 50/60HZ. 

220/240V. 50/60HZ. 

E.H.T. 

Minimum 19.5kv 

Maximum 22.5kv 

Maximum 22.5kv 

VIDEO BAND WIDTH 

6MHz. 

10MHz. 

DISPLAY 

80 characters by 

25 lines 

80 characters by 

25 lines 

SLOT PITCH 

0.63mm 

0.41mm 

INPUT: VIDEO 

R.G.B. Analogue/ 

R.G.B. Analogue/ 

TTLInput 

SYNC 

Positive m Negative 

Separate Sync on R.G.B. 

Positive or Negative 

EXTERNAL CONTROLS 

On/off switch and 

brightness control 

On/off switch and 

brightness control 


1 To Opus Supplies Ltd., 158 Camberwell Road, London SE5 0EE. ^ 

Please send me_Medium Resolution Colour Monitor(s) 

at<£149-95 each (ex. VAT). 

_High Resolution Colour Monitor(s) at 

<£229-95 each (ex. VAT). 

_Connection lead(s) at £6.00 each. 

I understand carriage per monitor will cost an extra £7.00. 

(N.B. A Medium Resolution Mqnitor including VAT, lead, and 
carriage costs £187.39- A High Resolution Monitor including 
VAT, lead, and carriage costs £279.39 ) 

I enclose a cheque for £-Or please debit my credit card 

account with the amount of£-My Access/Barclaycard 

(please tick) no. is—--[--- 

Please state the make of your computer- 


Telephone:- 

I_ 


Opus. 

Opus Supplies Ltd. 

J 
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ask your dealer if Traveling Software 
Support Division at: (206) 367-8090. 


is available for it, or call our Consumer 


THE BUSINESS MANAGER SERIES 

■ The Traveling Appointment Manager 1 

■ The Traveling Expense Manager™' 

■ The Traveling Time Manager™ 1 

■ The Traveling Sales Manager™ 

■ The Traveling Project Manager™' 

■ The Traveling Accountant™' 

■ The Traveling Tax Manager™' 

■ The Traveling Communicator™ 

Only $59.95 each 


1983 TRAVELING SOFTWARE, INC. 


TRAVELING 

SOFTWARE 


TRAVELING SOFTWARE, INC. 

11050 FIFTH AVENUE NE 
SEATTLE, WASHINGTON 98125 
(206)367-8090 


‘FOR PEOPLE WHO ARE GOING PLACES 









MTX512:64K RAM - £315 
MTX500:32K RAM- £275 

Please phone for the address of your nearest Dealer 




FDX 


MEMOTECH LTD STATION LANE WITNEY OXON 0X8 6BX TEL- 0993-2977 TLX- 83372 MEMTEC G 










The All-Purpose System 

The MTX Series is a new departure in micro-computer technology. 
Whether your needs as a user are for personal programming, 
games playing, scientific or process control, educational or 
business use the MTX Series is already capable or very easily 
adaptable to almost every application. Glance through the 
standard features below - you'll see what we mean. 

Hardware - 32K RAM 

on the MTX500, 64K on the MTX512. 

The MTX500 has 32K of user RAM as standard (64K on the 512), 
expandable to 512K plus 16K of video RAM, controlled by a 
separate Video Processor. Sixteen colours, 40 column text, 256 x 
192 high resolution graphics with all sixteen colours available, 
and 32 easily moveable user defined graphics characters (Sprites) 
combine to make effective screen displays quick and simple to 
achieve. Standard outputs are centronics printer port, two joystick 
ports, an uncommitted I/O port, 2400 Baud Cassette port, 
separate TV and Video Monitor ports, 4 channel sound with hifi 
output plus a dedicated cartridge port. Other standard 
features include the Z80A processor running at 4MHz, real time 
clock, full moving key keyboard with 79 keys including eight 
2-function keys and separate numeric pad. 

Softwa re 

The MTX's 24K ROM contains several languages and routines 
which enable the novice or the experienced programmer to make 
full use of the machine. Standard languages are MTX BASIC, 

MTX LOGO commands, NODDY. ROM routines include an 
ASSSEMBLER/DISASSEMBLER with screen display of the Z80 CPU 
registers, memory and program, which can be manipulated from 
the keyboard. Machine code programs can be stepped through 
one instruction at a time, and easily called from within BASIC 
programs. A further feature is the Virtual Screen facility which 
enables the programmer to split the screen into a maximum of 
eight sections to work independently whilst maintaining all full 
screen facilities. Pascal is available as an add-on ROM pack. 

The Disc Based 
Computers from Memotech 

Designed to use the full power of the MTX computers the FDX and 
HDX make perfect business systems at prices which make perfect 
business sense. Both feature the CP/M operating system, giving 
instant access to a wide range of proven application software. 
Available in October these feature: 

• Full Western Digital floppy disc controller set with SASI 
interface for 4 drives, CP/M types 0-13. 

• minimal latency, very high data transfer rates 

• optional Colour 80 Column Board 

• optional Silicon Discs (1/4 Mb) which dramatically increase the 
efficiency of 8 bit software to those of 16/32 bit software; 
increases life and reliability of mechanical drive 

• permits single disc CP/M operation 

FDX— Floppy Disc System 

lor2 5 1/4" Qume drives 500K unformatted, 347K formatted, 

HDX—Hard Disc System 

5 1/4" Qume drive, 500K unformatted, 347K formatted, 

5 1/4" Winchester which may be 5, 10, or 20 Mb 

All Memotech products are designed and 
manufactured in Oxfordshire, England 

CP/M is a trademark of Digital Research Inc. 

ME MOTECH 

_ 

SERIES 









We’re not just playing games 


FLIGHT SIMULATOR 

Take off, navigate and land your high 
powered light aircraft. All the features 
of true flight. 


SUPER MINEFIELD KILOPEDE 

You may have seen other Minefield This one is very fast - its r 

games but ours has tanks that lay get past level two. 
invisible mines, and spiders that are 
very tricky to avoid. RADAR/SONAR 

Eliminate submarines with 
CONTINENTAL INVADERS combination of radar screen 

Classic arcade action, with all the sonar, very realistic, 
features that make this game so 
popular. 


BLOBBO 

A fast maze i 
and hazards. 


TOADO 

Get the toad back to his nest - but 
don’t get run over or drown on the 


ALSO AVAILABLE: 

RESCUE, BEAVER, 
CONTINENTAL RAIDERS, PILE 
UP, SIGNAL MAN and many more. 


we mean business too. 


MTXCALC 

Sophisticated and powerful, the 
professional spreadsheet program. 


MTX WORD PROCESSOR 

All necessary features are included to 
give a powerful business tool. 


ACCOUNTING PACKAGE 

Sales and Purchase Ledgers, stock 
control, payroll - the complete 
business system. 


PROJECT PLANNER 

Speaks for itself, and helps you achieve 
deadlines efficiently and effectively. 


STRATEGY BOARD GAMES 

CHESS, BACKGAMMON, OTHELLO, DRAUGHTS. 

EDUCATION PROGRAMS 

MATHS 1 PHYSICS 1 

The first two programs in a series of specially written software designed to 
teach at the pace and level best suited tcJ the user. 


CONTINENTAL SOFTWARE UNIT 24 STATION LANE WITNEY 


Softuareforthe 



SEBIES 







Lion House has been established in 
Central London for over five years and is 
now London's largest computer store, 
uniquely placed to offer all you need to 
make the most of the micro. 

Under one roof we offer everything you 
need for home and business computing A 
complete range of the best computers and 
video games, together with the largest 
selection of software, books, peripherals 
and accessories. Backed up byexpertadvice 
and in-house service, we have the expertise 
to meet all your computer needs. 

• Home computers • Largest selection 

• Complete of computer 

business systems books available 

• Wide selection of • Fully qualified 

add-ons after-sales service 

• Largest range of • Impartial expert 

software advice 

LION MICROCOMPUTERS $||| 

AT LION HOUSE Open Mon. to Sat 9.30-6.00 
227 Tottenham Court Road, London W1P0HX 
Tel: 01-6371601 & 580 7383 Telex: 28394 LION G 
Also at 21 Bond Street, Brighton. Tel: (0273) 601838 

























































Wren Computers have just 
launched their Executive System. 
It's great value at £1,000. 

We designed the Wren and 
we're demonstrating now 
with ex-stock delivery. 


We market a comprehensive 
range of computers and peripherals 
from major manufacturers like 
Epson, Texas, Sharp, NEC, 
Commodore, Sinclair & ACT. 



Whatever the question, you're more 
likely to find the answer at Transam. 

We recognise that the choice of 
microtechnology is becoming overwhelming, 
and it's growing all the time. 

That's why we're redesigning and 
enlarging our showroom to accommodate 
one of the widest ranges of business, home 
and portable micros. 

Doesn't that make the choice 
more difficult? 

Not with the advice and 
expertise available at Transam. 

A wide range enables us to 
explain, demonstrate and compare 
systems and software more 
objectively. 


We can answer all your questions on 
software, peripherals and upgrades and 
provide a comprehensive range of books 
and manuals to give you more insight at 
every level. 

Where else could you find all this in 
one store? 

That's one question we can't answer. 
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Transam Microsystems Limited 
59/61 Theobalds Road London, 
WC1X 8SF Telephone: 01-404 4554 


Transam 

MICROSYSTEMS LIMITED 


;pcw 




Our software division 
is continually developing 
evolutionary software 
to support all our 
users requirements. 



We design, develop 
and manufacture our own 
successful range of 

rnmmiTPrc arm 


THE computer store. 

Phone us today for your FREE copy of our new 36 page products guide. 

Access, Barclaycard and American Express welcome. Telephone orders accepted. Opening hours are 
9am to 5pm weekdays and 9.30am to 1pm Saturdays. Export enquiries welcome. 


PCW 157 





Software 

So Powerful You’d 
Buy A Computer 
To Use It 




Problems. Routine or 
otherwise. Book-keeping, 
timekeeping, inventory 
control, management 
control. You name it. 

The solution isn’t more 
data. It’s more information. 

Data made meaningful. 

Personal Pearl™ is a £190 
database and information 
management system for 
microcomputers — 8 or 16- 
bit CP/M, CP/M-86 or 
MS-DOS. 

Pearl makes data 
meaningful. First, it sets up 
a database for storing tons 
of facts. Then it transforms 
them into lists, tables, 
ledgers, invoices, mailing labels, 
research summaries.! Whatever 
reports you need! in order to make decisions. 

Custom reports. Custom answers. Fast. With no 
extra software to buy or new manuals to learn. 

Pearl is as powerful as more expensive database 
management systems, yet so advanced that even a 
novice can master it. This makes Pearl unique. So 
does the low £190. 



Room PPZ. 
Central House. 
Cambridge Road. 
Barking. 

Essex IG11 8NT. 


THE HOME OF 

MICROCOMPUTER 

SOFTWARE 


Tel: 01-591 6511 
Telex: 892395 










Name. 


In the rapidly expanding world of computer 
peripherals there is one company which 
continually leads the field — Cumana. 
Whether it is the best Japanese components 
used in our top quality designs, the rigorous 
training which all staff receive, or the superb 
technical service we offer, everything must be 
of the highest standard. 

Cumana disk drives have an independent 
power supply, 12 months warranty, and are 
fully assembled and tested before packaging; 
and they are now available for the BBC and 
Dragon Micros — at unbeatable value for 
money prices — from selected branches of 
W. H. Smith and Spectrum UK in addition to 
Cumana’s nationwide dealer network. 

For further information on these and other 
Cumana products — including dual slimline 
disk drives for the BBC Microcomputer — 
contact: 

Cumana Limited, Pines Trading Estate, 

Broad Street, Guildford, Surrey, GU3 3BH. 


' Tel: (0483)503121 Telex: 859380 Dragon is the registered trademark ol Dragon Data Ltd. 








The new Argus 
Above all, a true, 







Pro-personal. 

16 -bit computer. 

On performance alone, the new Argus looking, with clear characters on an anti- 

Pro-personal computer is way above the rest. reflective screen. The VDU tilts and swivels, 

It's a true 8086-based 16-bit machine. And and the keyboard, VDU and processor box can 

it's fast- 8MHz. be placed to suit the operator. 

Our Argus Pro-personal also gives you a CP/M-86 + is menu-driven so it's easier to use. 


choice of backing store from floppy right up to 
big Winchesters, and memory up to 896K. 

So you've got the capacity and speed for 
professional-sized programs, and that means 
savings in expensive professional time. 

A NEW WORLD OF SOFTWARE 

Runni ng industry-standard CP/M-86 1 , the 
Argus Pro-personal opens your door wide to a 
vast array of 16-bit application software. 

Ferranti also supplies software packages for 
major applications such as word processing 
and spreadsheet calculations. Of course the 
Argus Pro-personal can also run your existing 
8-bit software. 

It adds up to all the power and capacity you 
need. Benchmark tests have proved it 
outperforms its competitors. 

A COMPLETE PACKAGE PUTS YOU 
_ ONE UP _ 

Right from the start the Argus Pro-personal 
gives you what you want. CP/M-86 t and BASIC 
are included. So is 128K of memory-and it's all 
available to you because the VDU has its own 
memory for both alphanumerics and high 
resolution graphics. 

Check this out against the competition. 

A COMPUTER WITH THE 

HUMAN TOUCH _ 

For all its professionalism, the Argus 
Pro-personal computer is easy to live with. IEs 
user-friendly in every way. Compact and good 



IF YOU'RE LAUNCHING AN 

_ AUTOMATED OFFICE _ 

The Argus Pro-personal with the rest of the 
Ferranti office product range allows access to 
mainframe computers, so if you want it to be 
part of a general office automation scheme, 
there's no problem. 

YOU'RE ON FIRM GROUND 

_ WITH FERRANTI _ 

Behind the Argus Pro-personal computer, a 
product at the leading edge of a fast moving 
technology, is a company with over 20 years in 
the computer business. 

Ferranti has an unsurpassed reputation for 
quality assurance and reliability. 

So, your investment is protected for the 
longest possible time. And you get a first-class 
maintenance service to back it up. 

For a high-flying computer the Argus 
Pro-personal price tag is remarkably low level. 
It starts at just £2,800. 

Ferranti Computer Systems Limited, 
Simonsway, Wythenshawe, 

Manchester M22 5LA. 

Telephone: 061-499 3355, Telex: 668084 

FERRANTI 

Computer Systems 


Please show me how the Ferranti Argus Pro-personal 
computer can serve my computing needs. 

Nam e _ ■ v /-■■■; : : y■■y; -'AY'A ; 

Position___,— 

Company__ 

Address_ 



Telephone_Telex_ 

Ferranti Computer Systems Limited, 
Simonsway, Wythenshawe 
Manchester M22 5LA. 


ARGUS 

PRQ-PERSONAL COMPUTF.R I 















Church Gresley, Burton-on-Trent, Staffs DEI 1 9PT Dealers, OEM & Educational 

Tel: 0283 215432 Telex: 377106 enquiries welcome 


COLOUR „ 

7COLOUR I N K JCT PR » NTEB 


Logic seeking in 
dot address mode 


£499 


VAT 


With Centronics parallel interface 
and free BBC Micro dump listing. 


from BBC Micro screen - \ size mode 


Options available: 

• Buffered RS232 interface. 

• Viewdata & RS232 interface. 

• Apple II interface. 

• IBM PC dump. 


Specifications: 

640 dots/line. 

84 dots/inch both axes. 

Friction feed rollpaper with single sheet 
feed A4. 

37cps in full colour. 

Ink cartridges, 4 million character life. 













£180: A RECORD 
FOR DISC DRIVES? 



Opus are able to offer a limited quantity 
of 5 l A" Slimline Double Sided 40 TrackDrives. 
Formatted single density200K., double 
density 400K. 

And record value at only £,179-95 and 
that includes everything-VAT, carriage, all 
necessary leads and a 12 month guarantee. 
You can order by post (see coupon 
below) or direct at our showroom. 




OPUS 3" MICRODR1VE. fAto liable fromWH.SmUh 1 

I Double Sided 40 Track Drive % Megabyte 
\ Unformatted. 

• Twice the capacity on line of other available drives 
• 200K. Single Density-400K. Double Density 
\ • Exstockdelivery 

• 3 ms. access time 

• Lowest power consumption - direct drive 

• Includes case, leads and utilities disc 

• Totally compatible with 5'A" drives 

SfSingle Drive *229.95. Dual Drive *459.95. 

5W JAPANESE DISC DRIVES. 

SINGLE DRIVE. fsTIll. 5402 available from Spectrum | 

; T \ Opus 5401 Single Sided 40Track-250K. 

, k Unformatted. Formatted: 100K. Single Density, 

\ 200K. Double Density-*179.95 

Opus 5402 Double Sided 40 Track- 500K. 
Unformatted.Formatted:200K.SingleDensity. 

400K. Double Density.^_*229.95 

Opus 5802 Double Sided SOTrack -1 Megabyte 
Unformatted. Formatted: 400K. Single Density, 

: 800K. Double Density_*299.95 

Switchable 80/40 Track. 

• '^Height • Includes case, leads and utilitiesdisc 

• Fast access time • State of the ArtTechnology 

• Ex-stock delivery • Low power consumption 


DUAL DRIVES. 

k All Dual Drives are metal cased with 
separate power supply. 

Opus Dual 5401D. Single Sided 40 Track. 
200K./400K. on line-*379.50 


>pus Dual 5802D. Double Sided 80 Track. 
S00K./1.6 Megabyte on line-*599.95 


PRINTERS. 

EPSON FX 80 F/T___£410 

EPSON EX 100_____*549 

EPSON RX 80 F/T __£315 

JUKI 6100 Daisywheel-----*435 

Parallel printer leads to BBC—-£12 


MONITORS. 

12" Green Screen___£89.95 

12" Amber Screen-£99.95 

Lead to connect to BBC Micro—-£3.95 

• Ex stockdelivery »24MHzBandwidth • Limited quantity 

14"JVC Colour Monitor-Med. Res_'_£187.39 

14"JVC Colour Monitor-HighRes-—£279.39 


THE ORGANISER DESK. 

• Top shelf for Monitor/Printer 

• Large DeskTop Area 

• Lower Shelf for Paper/Book Storage 

• Teak Finish 

• On Castors 

• Self Assembly 

• Ample room in front of the shelf for 
you to sit comfortably. 

Only £59-95 

FLOPPY DISCS. 

3" Cartridges £5.75 each or £25-95 for 
5 V4" Discs-with full 5 year warranty!- free plastic library case. 

S/S S/D £19.95 for 10 

S/S D/D £23-95 for 10 S/S 80 Track *29.00 for 10 

D/S D/D *26.95 for 10 D/S 80 Track *31.95 for 10 

8" Discs. 

S/S S/D *21.50. S/S D/D *28.50. D/S D/D *29-95. 

Double Density disc filing system for BBC Micro *99-95 

GOVERNMENT & EDUCATION DISCOUNTS GIVEN. 
QUANTITY DISCOUNTS GIVEN. DEALER ENQUIRIES INVITED. 
OPUS SUPPLIES LTD. 

158 Camberwell Road, London SE5 0EE. 

Opening hours: 9 00-6.00 Monday-Friday, 01-7018668 

9.00-1.30p.m. Saturday. CitD 01-703 6155 

STOP PRESS. 

Phone us for latest dealer price list. 


ALL ITEMS ARE GUARANTEED FOR 12 MONTHS AND ARE 
SUITABLE FOR USE WITH BBC AND OTHER LEADING MICROS. 
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XITAN 



I SERVICE AND EXPERTISE 
1 Every Xitan dealer is backed by Xitan’s service and 
I expertise, so that you can buy with confidence. 


NATIONWIDE DISTRIBUTION 

Xitan Ltd. are long-established software distributors, 

maintaining close links with the principal 

U.S. software houses and supplying a nationwide 


I Established dealers interested in becoming registered network of approved dealers: whatever your software 


I Xitan Software Dealers are invited to write or phone 
I for full details. 


requirements, particularly in the professional sector, 
it makes sense to talk to a Xitan dealer. 


NORTHERN ENGLAND 


GRANITE CHIPS 

21 Bon Accord Street 
ABERDEEN AB1 2EA 
Tel: 0224 22520 

BYTESHOP (GLASGOW) L 

266 Vincent Street 


COMPUTER SERVICES 
(SCOTLAND) LTD 

89/90 Westlaw Place 
Whitehill Industrial Estate 
GLENROTHES. Fife 
Tel: 0592 773710 


CARDIAC SERVICES CO. 

95a Finaghy Road South 
BELFAST 

N. Ireland BT10 OBY 
Tel: 0232 625566 


4B MICROCENTRES LTD 

North Bar 
BANBURY 
Oxon OX16 OTF 
Tel: 0295 67551/2 

BYTESHOP (BIRMINGHAM) LTD 

94/96 Hurst Street 
BIRMINGHAM 
West Midlands B5 4TD 
Tel: 021 622 3165 

PLUME COMPUTER 
SERVICES LTD 

11 Newarke Street 
LEICESTER LEI 5SS 
Tel: 0533 559711 

MARKET LOGIC LTD 

Lower Weaven 
LITTLE DEWCHURCH 
Hereford HR2 6QB 
Tel: 0432 70456/7 

BASIC COMPUTERS AND 
SYSTEMS LTD 

72 Kingsthorpe Hollow 
NORTHAMPTON 
Tel: 0604 710740 

BYTESHOP (NOTTINGHAM) LTD 

92A Upper Parliament Street 
NOTTINGHAM 


WESTERN COMPUTERS LTD 

Blackpool Airport 
BLACKPOOL, Lancs 
Tel: 0253 404676 

ENTERPRISE SOFTWARE 
PRODUCTS LTD 

158 Nantwich Road 
CREWE, Cheshire 
Tel: 0270 215984 

REAL-TIME COMPUTER 
SYSTEMS LTD 

28-32 Mill Street 
CREWE, Cheshire CW2 7AN 
Tel: 0270 256142 

HOLDENE 

Bray House 
Leicester Place 
LEEDS 

Tel: 0532 459459 

COMPUTER GRAPHICS 
WORKSHOP 

38 Ullett Road 
LIVERPOOL 17 
Tel: 051 733 9604 

KBS COMPUTER SERVICES 

State Insurance Bldg. 

14 Dale Street 
LIVERPOOL L2 4TH 
Tel: 051 236 8333 

BYTESHOP (MANCHESTER) LTD 

11 Gateway House 
Piccadilly Station Approach 
MANCHESTER 
Tel: 061 236 4737 

ASET LTD 

24 Princes Street 
Southport 

MERSEYSIDE PR8 1EC 
Tel: 0704 43008 


LONDON & THE SOUTH 

PROTON COMPUTER 
SERVICES LTD 

2 Woodlands Drive 
BEACONSFIELD 
Bucks HP9 1JY 
Tel: 04946 4910 

BASYS LTD. 

191-195 Shenley Road 
BOREHAMWOOD 
Herts WD6 1AW 
Tel: 01 953 7303 

IMAGO COMPUTERS LTD 

4 Berkeley Square 
Clifton 

BRISTOL BS8 1HJ 
Tel: 0272 213405/6 

JOHNSON MICROCOMPUTERS 

75/79 Park Street 
CAMBERLEY 
Surrey GUIS 3XE 
Tel: 0276 20446 

DAT AVI EW SYSTEMS LTD 

Portreeves House 
East Bay, COLCHESTER 


TLR SOFTWARE LTD 

76a Woodbridge Road 
GUILDFORD 
Surrey GUI 4QH 
Tel: 0483 505275 

MICROTEK 

15 Lower Brook Street 
IPSWICH, Suffolk 
Tel: 0473 50152 

ALBION COMPUTER CO. LTD 

79-83 Great Portland Street 
LONDON W1 
Tel: 01 580 9611 


Albion Row 

NEWCASTLE UPON TYNE 
Tel: 0632 654280 

COMPUTENTIAL 

18 Woodlands Drive 
Brooklands 

SALE, Cheshire M33 3PQ 
Tel: 061 973 1758 

THOMSON COMPUTER SERVICES 

56 Micklegate 
YORK 

N. Yorks YOI ILF 
Tel: 0904 35633 


JAROGATE LTD 

197-213 Lyham Road 
Brixton 

LONDON SW2 
Tel: 01 671 6321 


219 Regent Street 
LONDON W1 
Tel: 01 625 5534 

NORDEN TECHNICAL 
COMPUTER SYSTEMS LTD 

(Construction industry) 

37-41 Bedford Row 
LONDON WC1R4LF 
Tel: 01 242 8546 

SMALL TURNKEY SYSTEMS 

31 Parolies Road 
Upper Holloway 
LONDON N19 3RE 
Tel: 01 272 3530 

TOUCHSTONE COMPUTERS LTD 

319 City Road 
LONDON EC1V 1LJ 
Tel: 01 278 5708 

4C’S LTD 

PO Box 24, Denmark Sreet 
MAIDENHEAD 
Berks SL6 6RZ 
Tel: 0628 34562 

ROUNDHILL COMPUTER 
SYSTEMS LTD 

Axholme, London Road 
MARLBOROUGH, Wiltshire 
Tel: 0672 54675 

TELESYSTEMS LTD 

The Geans 
3 Wycombe Road 
PRESTWOOD 
Bucks HP16 0NZ 
Tel: 02406 6365 

BYTESHOP (SOUTHAMPTON) 
LTD 

23 Cumberland Place 
SOUTHAMPTON 
Hants SOI 2BB 
Tel: 0703 334711 

LUX COMPUTER SERVICES 

Colonial Way 
WATFORD 
Herts WD2 4AT 
Tel: 0923 47367 

ELECTRONIC REVOLUTION LTD 

1 Colonnade House 
High Street 
WORTHING 
West Sussex BN11 1NZ 
Tel: 0903 212011 


•e available off the shelf, not all dealers 

le may specialize in turnkey systems While every effort has been rr 
J —te dealers may carry information provided, Xitan ai 



















Word Processing 


WORDSTAR 
MAILMERGE 
SPELLSTAR 
EASYWRITER II 
EASYSPELLER II 


Data Bases And File 
Management Systems 


CARDBOX 
DATASTAR 
dBASE II 
EASYFILER 

INFOSTAR 
PERSONAL PEARL 
REPORTSTAR 
RESCUE 


Innovative S/w 


Business Systems, 
Financial Planning, 
Accounting 

ACCOUNTING PLUS 

CALCSTAR 

EASY PLANNER 

MICRONET 

MULTIPLAN 

SAPPHIRE MARS 

SATELLITE 

SUPERCALC 

MILESTONE 

GBS (General Business System) 
ISL (Integrated Stock & Ledger) 


Microsoft 
Sapphire System 
Mediatech 


Statistics 

MICROSTAT 


Training Packages 

HANDS-ON BASIC 
HANDS-ON CP/M 
HANDS-ON COBOL 
WP WORKSHOP 
FLIGHT SIMULATOR 


Languages 

BASIC COMPILER 
BASIC INTERPRETER 
BAZIC 

C COMPILER 
CBASIC 

CBASIC COMPILER 

CIS COBOL 

COBOL 

FORTRAN 

LEVEL II COBOL 

MULISP/MUSTAR 

MUMATH/MUSIMP 

PASCAL/MT+ 

PASCAL/MT+ & SPP 

PERSONAL BASIC ' 

PL/I 


Digital Research 

Digital Research 

Digital Research 

MicroFocus 

Microsoft 

Microsoft 

MicroFocus 

Microsoft 

Microsoft 

Digital Research 


Programming Tools 
(inc. Cross Assemblers) 

ACCESS MANAGER C 

ANIMATOR n, 

AUTOCODE (for dBASE II) 

EDIT 
BT-80 

DISPLAY MANAGER 
FORMS 2 
MACRO 
M2CBASIC 
MICRO/SPF 

PROGRAMMERS UTILITIES 
QUICKCODE (for dBASE II) 

SPP 

WORDMASTER 
XASM18 (1802) 

XASMF8 (F8/3870) 

XASM65 (6502) 

XASM68 (6800/01) 

XASM48 (8048/8041) 

XLT86 
ZSID 


Stemmos 
Microsoft 
Digital Research 
Digital Research 
MicroFocus 
Microsoft 
Digital Research 
Digital Research 
Digital Research 
Fox & seller ' 
Digital Resean 


Operating Systems 

CP/M 

CP/M PLUS 
CP/NET & CP/NOS 
MP/M II 

CP/M-86 (IBM PC) 

CONCURRENT CP/M-86(IBM PC) 


al Research 
al Research 


Utilities 


COPYALL 

DESPOOL 

DUTIL (for dBASE II) 

FILESHARE 

FILESTAR 

MUCOPY 

SEARCH & FIND 

SORT 

SUPERSORT 

SUPERVYZ 

SDISK (Silicon Disk) 


MicroMikes 
Digital Research 
Fox & Geller 
MicroFocus 
MicroSec 
Wheatcroft Hards. 
Program Makarna 

MicroPro 


Communications 


Graphics 


Digital Research 
Digital Research 
Digital Research 


Ash us about formats -we put 
the SOFTWARE you want 
on the SYSTEM you’ve got! 


LARGE RANGE 

Xitan are main U.K. distributors for Digital Research Inc., MicroPro Inc., Microsoft, 
Ashton-Tate, Sorcim and IUS, and suppliers of a large range of software from other 
leading software houses such as Byrom and Ecosoft. Most software can be supplied 
in a comprehensive range of formats. 

Looking After our Dealers - so You Know Where to Look 





















































DEEP THOUGHT 

SOFTWARE 


Intelligent programs for thoughtful people 


SUPERCHESS 2.5 for Z-80 CP/M 






The first really good chess program available on CP/M. 

Seven levels of play, from easy to downright difficult. 

The first four levels of play within tournament time limits, level 
zero responds almost instantly. 

Alpha-numeric screen display of board and pieces. 

Sizeable library of opening moves. 

Recommended move option, in case you get stuck. 

Analyse mode, allows you to set up any position. 

Beats most other computer chess programs. 

Price: Cheque or postal order for £29.95 including VAT to the address below. Please 
add £1.00 for post and package (£2.00 overseas). Please state desired disc size and 
format when ordering, we can satisfy order for all known formats, except Apple, Pet, 
Sirius or hard disc systems 



48K SPECTRUM BRIDGE PLAYER 


£ 

* 

0 

¥ 


This amazing program allows the player to bid and play an 
entire game of bridge without having to get in three friends for 
the purpose. 

The player bids and plays his hand, using ACOL with Stayman 
and Blackwood conventions, as if he were at the bridge table, 
with the computer taking the part of the other three hands. 
The computer works out the score on each hand (including 
honours, slam and rubber points) and, when each hand is 
completed, displays the old and new scores in the traditional 
format. 

Hands result from random dealing of the cards. 

Full graphic display of cards and table. 

Price: Cheque of postal order for £8.95 including VAT to the address below. 


* 

$ 


DEALER ENQUIRIES WELCOME 
Despath within 48 hours by first class post. 

DEEP THOUGHT 

SOFTWARE 

2 GLEBE ROAD, UXBRIDGE, MIDDLESEX 
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C. Itoh Electronics Co. Ltd., 

Beacon $&£ise, 26-28 Worple Road, 
Win^aon, London SW19 4EE. 

„ Tel: 0*946 4960. Telex: 895 5616. 


Expand 


your 

wings. 


The C. Itoh video terminal range means advanced 
ergonomic design, plus all the power and expand¬ 
ability you need. 

The CIT-101 has more features and expansion 
capability than any other comparable product. 
Equipped with a range of industry standard 
interfaces, it is also fully compatible with the 
DEC VT100 series. Advanced video features 
include C. Itoh’s unique window erase capability, split screen 
operation and 132/80 character display. 

The new CIT-101e offers all this in a special ergonomically- 
designed package for optimum operator comfort — with a low 
profile keyboard and a tilt and swivel’ non-glare screen. 

And with the CIG-201 graphic card you can extend the 
performance of the CIT-101 series by making it Tektronix 4010/4014 
compatible, at the same time retaining DEC VT100 compatibility. 
The card includes a microprocessor-based vector generator to 
greatly simplify programming. 

A unique vertical monitor, to accommodate a full page 
display, is a major feature of the CIT-500, the word processing and 
text editing terminal which gives you more. Down-line loadable, 
the CIT-500 allows alternate character font capabilities. Similarly, 
the keyboard can be dynamically altered to provide custom code 
generation. Scope for the creation of special symbols and unique 
fonts is offered through the local compose mode. 

Our CIT-414 graphic terminal is another Tektronix 4010/4014 
compatible instrument. Offering fully interactive, medium 
resolution facilities, the CIT-414 also supports a native graphic 
mode, and an ANSI compatible alpha mode, which further enhance 
the unit’s flexibility and versatility. 

The CIT-80 is an economically-priced 80-column 24-line terminal 
. ' which emulates the DEC VT52. Enhanced functional capability includes 

the full range of interfaces, plus five programmable video attributes, user 
programmable LED’s, line drawing graphics and RS 232-C port. Power 
./ supply options, memory expansion, socketed firmware and logic card 

/ expansion enables optimum flexibility. 

For today’s solution to tomorrow’s data processing applications, the new 
CIT-161 colour alphanumeric terminal combines high performance with 
Pantachrome for exceptional colour quality. In addition, it complies with the 
industry standard ANSI x 3.64 recommendation. The CIT-161 terminal has 
the same advanced video features as the rest of the C. Itoh terminals range. 

The terminal’s performance can be extended to Tektronix 4010/4014 
compatibility by the CIG-261 graphic card, without affecting its DEC VT100 
compatibility. Even further versatility is provided by the use of the Tektronix 4027 COLOR 
command. 

C. Itoh - high technology, traditional values. 









Photography by Crispin Thor 
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Gavilan 


A portable business computer system which costs in excess of £4000needs to 

prove that it's more than an 'executive toy'. So, what's the fascination behind 

the Gavilan MC? Surya takes an exclusive look at the prototype. 



The Gavilan Mobile Computer: first of the third-generation portables 


This preview wasto have been a Benchtest. The reason it became a preview wasthatthe review 
machine, a pre-production prototype and the only Gavilan in Europe, was a cross between the original 
specifications and the revised design of the production models. The strain of having Hitachi 3in 
disk-control circuitry and a Shugart3.5in drive eventually proved too much forthe machine, causing it 
to lock up just as I began the Benchtest. Ratherthan wait another month or more to present a full 
review, it seems sensible to give you a taste of the machine now, based on the time I did spend with 
it. We will, of course, be carrying out a full Benchtest in a later issue. 
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Before I launch into a description of the 
Gavilan Mobile Computer (Gavilan MC 
from now on), it seems a good idea to 
lookfirst at where the machine belongs 
in the evolution of micros. 

The Gavilan could be described as a 
'third-generation portable'. The first 
generation of portables comprised lit¬ 
tle more than glorified programmable 
calculators — the Casio/Tandy/Sharp 
hand-held machines with a crude Basic 
and a tiny amount of RAM. True, people 
found a startling number of uses forthe 
machines, but they were primarily 
bought by those whose interest lay in 
programming for its own sake rather 
than in practical applications. 

Next, and a considerable time later, 
came the second generation: the 'lap- 
held' portables of the NEC/Tandy 
Model 100 class. These differ from 
hand-held machines in that they can be 
readily used for practical applications. 
Their full-sized keyboards, large LCD 
displays and reasonable RAM capacity 
make them suitable for serious applica¬ 
tions such as word processing. 

Although useful in its way, the 
second-generation portable was never 
seriously intended as a stand-alone 
machine: It is used primarily as an 
easily carried remote terminal/data- 
gathererto a desk-top micro. 

The Gavilan belongs to the third 
generation of portable: the stand-alone 
portable business system. In the price 
bracket of the Gavilan, we are no longer 
talking about a machine which is sold 
primarily as a portable. A machine 
selling at £4000 has to justify itself as a 
stand-alone business system, compet¬ 
ing on equal terms with machines such 
as the IBM PC, ACT Sirius and similar. 

Since PCWwill be giving the machine 
a full Benchtest in a future issue, all I'll 
do here is give you a mini-tour of the 
machine. 

Hardware 

The Gavilan MC is based on a 16-bit 
8088 processor with 64k RAM as 
standard. The machine measures 28 x 
28 x 6cm and weighs just under 20 
kilos. Folded for carrying, the MC looks 
something like a portable typewriter. It 
is a convenient size and shape to be 
carried underyour arm, though the lack 
of a carrying-handle means that it 
would probably be easier to carry 
inside a briefcase. 

Pressing a release button on the 
right-hand side of the machine opens 
the computer, the LCD display folding 
back over the keyboard. This action 
switches on the machine. 

The keyboard is a full-sized moving- 
key model with a conventional layout— 
save for the fact that the prototype, at 
least, had two carriage-return keys! 
These had slightly different markings, 
but appeared to function in an identical 
manner and neither I nor the UK 
distributor was able to find any reason 
for the duplication. I was intending to 
find out whether they generated iden¬ 


tical codes, but this was not to be, so 
perhaps they can be used to perform 
slightly different jobs. The right-hand 
section of the keyboard doubles as a 
numeric keypad activated by engaging 
a numeric-lock key. 

The LCD display is a reasonable 80 
characters by eight lines. The pivot- 
hinge enables the viewing angle to be 
easily adjusted. The display quality is 
average. There is also a socket for an 
external 80 x 24 monitor. 

Between the keyboard and the dis¬ 
play is a nine-key 'touch-panel'. Eight of 


these keys are marked with a function 
which relates to the Gavilan operating 
system (see below) and the supplied 
word processing package. The large 
unmarked plate in the centre acts as a 
pointing device to move the cursor, 
make menu selections, and so on. In 
other words, it's a solid-state mouse. 
Moving your finger across the plate 
drags the cursor with it; tapping the 
plate is equivalent to pressing a button 
on a conventional moving mouse. 


At the right-hand side of the machine 
is a telephone jack-socket to allow 
access to the built-in auto-dial, auto¬ 
answer modem. Alongside the jack- 
socket is a Shugart3.5in diskdrive.This 
drive has a formatted capacity of a 
respectable 360k — a greater capacity 
than many 5.25in drives. 

The back of the machine houses a 
formidable-looking expansion inter¬ 
face. A total of 99 pins! This interface is 
used to 'chain' peripherals behind the 
machine. The only add-on in evidence 
at the time of writing is an 80-column, 


50cps, battery-powered, thermal prin¬ 
ter, but Gavilan says that others are 
planned — including an additional 128k 
RAM and a second disk drive. 

A RS232 port is located on the 
left-hand side of the machine. There is 
no parallel port, since Gavilan expects 
you to buy its own dedicated printer. 

At the top left-hand corner of the MC 
is a flap which covers four 'capsule 
slots'. The capsules inserted into these 
slots may be either RAM or ROM: 


‘The Gavilan belongs to the third generation of 
portable: the stand-alone portable business system. ’ 
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apparently the MC doesn't mind and is 
perfectly capable of telling the two 
apart. RAM is known as 'CapsuleRam' 
and ROMs are collectively known as 
'CapsuleWare' (CAPSULE softWARE). 

The business of memory is confus¬ 
ing. Gavilan's specifications describe 
the machine as having 80k of internal 
memory, of which 32k is available to the 
user. It appears that the 80k figure was 
reached by adding together 32k RAM 
and 48k ROM. According to Adam 
Computers, the UK distributor, what 
youactuallygetinthewayofRAMis32k 
internal plus an additional 32k RAM 
'capsule' which plugs into one of the 
four capsule slots. 

Since each of the three other capsule 
slots may hold an additional 32k RAM, 
we get 32k (internal) + (four x 32k) 
(CapsuleRam) = 160k. Add to this the 
planned 128k RAM pack connected 
through the expansion interface and 
the machine has a maximum RAM 
capacity of 288k. The reason Gavilan 
quotes 80k would seem to be because 
the specifications (not to mention 
delivery dates) have changed signifi¬ 
cantly since the UK launch in May of last 
year (see Newsprint, PCW, July '83). 

That just about concludes the mini¬ 
tour of the hardware, and so to the 
software. 

Software 

The Gavilan is supplied with two 
operating systems: MS-DOS and Gavi¬ 
lan's own custom-designed OS. Since 
MS-DOS is the same operating system 
we all know and love. I'll move straight 
onto the Gavilan OS. 

The Gavilan operating system is 
trying very hard to be a Lisa. It has the 
same pop-up menus, and the system is 
largely controlled by the'mouse-plate'. 

One very annoying feature of the 
prototype, which I hope has been 
corrected on production models, isthat 
when you make an error all you get by 
way of an explanation is a beep. No 
error-message, just a beep. To find out 
what caused the beep, you have to call 
up the HELP menu and select the 'What 
just happened?' option. This then gives 
you a nice, friendly explanation along 
the lines of: 

'What just happened? 

You just reset the system 

Then you tried to open a file, but the 

disk is unintelligible.' 

My favourite error-message was 
'Something funny just happened.' This 
response was provoked by the Gavilan 
eating the file I had just created. Since 
this file was just a dummy text filled 
with gibberish, I didn't particularly 
mind, but it did occur to me that had the 
file been something important I might 



not have been as amused as the MC 
apparently was! 

Several help prompts and error- 
messages appeared to be missing on 
the prototype — the 'What just hap¬ 
pened' option sometimes produced 
onlya blankscreen — so, all I can really 
say is that the operating system has the 
potential to be very nice indeed. 

CapsuleWord 

I think CapsuleWord is Microsoft's own 
'Word' — the word processor hastily 
renamed for the UK market after 
someone raised an eyebrow at 'Multi- 
tool'. It was a few minutes after I began 
experimenting with this program that 
the machine decided that it had had 


Postscript 

Since carrying out this preview, 
Gavilan has announced that all 
production models will have a 
16-line LCD display replacing 
the 8-line one of the prototype. 

The 8-line model will be sold 
with MS-DOS only, as the 
Gavilan SC, at a lower price. 

AfullBenchtestofa 
production m ode I will be 
carried out in a future issue. 
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Add 20 

toyourBBC 


micro in 
five minutes 


- ARIES-B20- 


Features 

★ Adds 20K of useable RAM to 
your BBC Micro 

★ Run programs up to 28K long in 
ANY SCREEN MODE . 

★ Extra memory can be used 
directly from BASIC I and II, 
VIEW 1.4, FORTH, LISP, and 
many other existing programs 

★ ARIES-B20 is compatible with 
all correctly written BBC Micro 
software; on cassette, disc, 
sideways ROM or cartridge 

★ Don't be deceived: this product 
is unique - no other expansion 
unit has these capabilities 

★ Complete compatibility-ARIES- 
620 uses only documented 
MOS facilities 

★ Fitted in 5 minutes using only a 
screwdriver 

★ Simply plugs in inside the case 

★ No soldering or cutting 

★ (Unlike some add-on products) 
will cause no damage to your 


BBC Micro - can be 
removed at any time 

★ Incredibly simple to 
use 

★ Patent applied for 


★ Designed in Cambridge by 
BBC Micro experts 

★ Top quality manufacture 

★ Unquestionably the most 
important add-on ever 
produced for the BBC Micro 

★ Top software houses are racing 
to produce the "super¬ 
programs" made possible by 
the extra capacity 


★ 1 year guarantee. 

★ Available mail-order only 

★ Official purchase orders 
accepted from bona-fide 
educational establishments, all 
other trade cash-with-order 



★ Price £99.95 including post, 
packing and VAT 

★ If not completely satisfied with 
your purchase, we will refund 
your money in full providing you 
return the ARIES-B20 in good 
condition in its original 
packaging within 14 days. 


Machine requirements: 

★ BBC Micro model B 

★ MOS 1.2 or later 

★ Plugs into CPU socket and 1 
sideways ROM socket 


Also available IEEE-488 interface. 
Coming soon: Compatible ROM 
expansion board. 


How to Order 

Send cheque or postal order 
made payable to: Cambridge 
Computer Consultants Ltd and 
forward to: 

Cambridge Computer 
Consultants Ltd, FREEPOST, 
Cambridge CB1 1BR. • 
.Telephone Cambridge 
0223- 210677 


^"please send me (Qty).ARIES-B20(s) at £99.95 (incl. p.p. & VAT). 

| I enclose a cheque/postal order made payable to 

Cambridge Computer Consultants Ltd for £. 

| Signed. . 

I Name (block letters) .. 

* Address. 

| . Post Code. 

| | Cambridge Computer Consultants Ltd, FREEPOST Cambridge CB1 1BR 
g Telephone Cambridge 0223-210677 
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GRAPHICS 

DIGISOLVE offer you a way to increase your graphics speed and resolution. Using a high speed graphics 
processor, our cards draw lines and characters FAST. The graphics processor works in parallel to the host 
machine and gives you the power of using a co-processor specifically designed for graphics. With drawing 
rates of up to 1,500,000 pixels per second, lines appear instantly to speed up your plotting. 

With the resolution, we offer new possibilities for software and systems, both in monochrome and colour 
on a large range of computers. 



CUSTOM DESIGNS 


COLOUR GRAPHICS CONTROLLER 

DIGISOLVE offer you high resolution colour graphics too. Designed to plug into any computer with 
a bus host adaptor. The VGP64 gives you 512 x 512 pixels in 64 colours. With its own vector 
processor and 384K bytes of memory, your computer can become a sophisticated grahics system. 
64 COLOURS or 8 if you insist, not many do! 4096 COLOURS now you can really paint a picture. 
384K BYTES of RAM or 768K Bytes with 4096 displayed simultaneously. 2 PICTURE BUFFERS 
give you help with animation. GREY SCALE OUTPUT. EXT VIDEO SYNC LOCK available for 
making video tapes. APPLE, SAGE, PET, IBM, S100, VME BUS, MULTIBUS all have interfaces 
available to make use of our fast hardware. New ones are coming along all the time so give us a 
ring if your requirement is not listed. 

8 COLOURS £799.00, 64 COLOURS £899.00. 

4096 COLOURS £1799.00 + P&P + VAT 

SOFTWARE PACKAGES: Painting and Slide generation, Business graphics, Architectural 3D 


APPLE II 

DIGISOLVE's Apple II High Resolution Vector Graphics Processor card quadruples the screen 
resolution and saves using up your Apple's memory. The enhanced Applesoft support disc 
supplied with our card provides powerful graphic functions and simplifies the conversion of existing 
software. 

512 x 512 pixels resolution. FAST 1,500,000 pixels per second. MEMORY an extra 64K on the 
card. TEXT to 85 characters by 57 lines. CURSOR drawing features. SOFTWARE 18 new 
functions are added to Applesoft and extra utilities too, all with source listing. OUTPUT to a dot 
matrix printer or save images on a disc. PASCAL and TASC Compiles supported too. 

£399.00 + P&P + VAT 

SOFTWARE PACKAGES: Art and Design, Business graphics, Painting, Slide generation 
packages. Architectural design and modelling, Kitchen design and 
Visicalc preboots. 


VDU BOARD 

DIGISOLVE offer you the cheapest way to make a scrolling VDU with our intelligent 80 x 24 VDU 
card. With over 50 control functions, the card works up to 19.2K baud. 

80 x 24 DISPLAY optional 40 x 24 or 40 x 12, 

TRUE DESCENDERS on properly formed characters in an 8 x 12 matrix. 

BLOCK GRAPHICS 

FULLY SCROLLING display 

UP TO 19.2K BAUD via RS232 communications port. 

KEYBOARD AND RS232 DATA INPUT 
£160.00. (1 off) + P&P + VAT. 


COLOUR GRAPHICS TERMINAL 

The new FRONTIER monochrome and colour high resolution graphics terminals are fully 
compatible with Tek 4014 terminals at an amazing price. The high line rate flicker free monitor and 
advanced electronics provide an exceptional graphic display terminal. 

512 x 720 DISPLAY, 1K x 1K STORED PICTURE PAN, ZOOM & SCROLL to move the display 
about. LOCAL EDITING with macros and software definable character fonts. 

PALLETTE OF 4096 COLOURS 

FLICKER FREE DISPLAY due to high line rate monitor and advanced electronics working 
non-interlaced. 

19” SCREEN OPTION AVAILABLE 

PRICES FROM £1495.00 + P&P + VAT 


DIGISOLVE have staff dedicated to design consultancy and are helping many industrial users with custom design packages. 
Our experience in designing display equipment, character or graphic based, and microprocessor controllers may help you with 
your special projects. Please do not hesitate to contact us if you require further details. 


DIGISOLVE LIMITED 
AIRE & CALDER WORKS 

= — - CINDER LANE 

CASTLEFORD 

W ET W. YORKS WF10 1LU 
W (0977) 513141 (6 lines in), 513382, 510511 

TELEX 557661 AGRAM 

APPLESOFT IS COPYRIGHT APPLE COMPUTER • TEK 4010 IS COPYRIGHT TEKTRONIX • SCRIBE IS COPYRIGHT ECOTECH LTD 
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enough, and I've given up trying to get 
yfcs-or-no answers out of Gavilan. 

CapsuleWord is similar to 'Word'. 
Most of the menu selections and 
editing are mouse-controlled. The edi¬ 
tor works on a 'what-you-see-is-what- 
you-get' basis, even down to the 
different typefaces. Bold, italic, sub¬ 
script — everything is shown on the 
screen as itwill be printed ratherthanas 
esoteric control-codes. 

An interesting feature is the Conde¬ 
nsed document' option — one of the 
indications that the program is Micro¬ 
soft Word. This option displays a 
picture of the file, showing the shape of 
the document and the whereabouts of 
the screen window. It's surprisingly 
easy to identify a section of thefile by its 
position and shape. 

The screen window is adjusted to 24 
lines if you have selected the external 
monitor option. A minor point, but 
perhaps indicative of the quality of the 
design. 

In the short time I had to play with the 
editor I couldn'tform a full opinion, so I 
can only repeat my comment about the 
OS — it has the potential to be a very 
impressive word processor. I'll wait for 
the full Benchtest to see whether it 
realises this potential. 

Four other pieces of software are also 
included in the price: a spreadsheet, 
communications package, diary prog¬ 
ram and something called Cap- 
suleForm, for which I don't have any 
details. All the software packages are 
known, confusingly, as CapsuleWare. I 
say'confusingly' since all five packages 
are supplied on disk, though they are 
available in capsule form at extra cost. 

Prices 


£ 

Gavilan MobileComputer 4020 

Portablethermal printer 910 

Additional.5infloppydrive 748 

32kCMOSCapsuleRam 345 

MBasiccompiler(MS-DOS) 330 

WordStar + SuperCalc2 
(MS-DOS) 1050 


All prices include VAT. Price of the MC 
includes CapsuleWord, CapsuleCalc, 
CapsuleComm, CapsuleOffice and 
CapsuleForm. 

Conclusions 

The Gavilan Mobile Computer is a 
fascinating machine. I wouldn't com¬ 
plain if someone gave me one for my 
birthday. 

The prototype had a number of bugs. 
The main one was the problem of the 
disk drive, but others included non¬ 
existent error-messages and the 
(fluke?) time when it zapped my file. 
Gavilan never pretended thatthis was a 


production machine, so until the full 
Benchtest we'll have to give it the 
benefit of the doubt and assume that 
these problems have now been recti¬ 
fied. 

It seems to me that the machine is 
being pitched at two very different 
though possibly overlapping markets: 
executive toy and professional busi¬ 
ness computer system. 

As an executive toy, it's very expen¬ 
sive and very appealing. Although it is 
aimed at a small minority in this role, 
the population of the US is large 
enough to make even a tiny minority 
add up to a viable market. By compari¬ 
son, I would have thought the UK 
market for this sort of toy insignificant. 

As a fully-fledged, stand-alone busi¬ 
ness system, it is rather more difficult to 
evaluate. A 16-bit machine running 
MS-DOS sounds like a reasonable start, 
but 64k standard RAM is not really 
acceptable for a 16-bit business micro: 
most machines offer, and many prog¬ 
rams expect, at least twice this. The cost 
of the extra 64k would have to be added 
to the price of the basic machine. 

The MC offers what appears to be a 
perfectly acceptable, and possible ex¬ 


A built-in 3.5inShugartdiskdrive 


ceptional, word processor, but very 
little other software is currently avail¬ 
able in the Shugart diskformat. If I were 
considering the system, I would hesi¬ 
tate for this reason alone and see what 
happened in the way of software. 

On balance, I feel somewhat sceptical 
about the machine's future as a busi¬ 
ness machine based on what I've seen 
to date. Whatever its merits, it is 
significantly more expensive than 
equivalent desk-top systems: a cus¬ 
tomer would need a pretty good reason 
for wanting portability to justify the 
added expense. The MC may also be 
seen as nothing more than a toy —as I 
said in the introduction, the Gavilan MC 
has to compete on equal terms with 
micros such as the IBM. Above all, 
everything connected with the 
machine is grossly overpriced; a US 
executive with a fat expense account 
might be able to afford it, but I doubt 
that many British businessmen will be 
impressed. Perhaps I'll be proved 
wrong, but I thinkthe machine will be an 
enormous hit in the US and a complete 
flop in Britain. 

im 



Technical specifications 

Processor 8088 

RAM as standard 32k internal + 32k'CapsuleRam' 

M axi m u m RAM 288k 
Keyboard Full-sized, 66-key 

Display 80 x 8 LCD plus 80-column monitor option 

Disk drive 3.5in Shugart, 360k formatted 

Power 8-hour life rechargeable Ni-cad battery pack 

Communications Built-in 300-baud auto-dial/answer modem, RS232 port 
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INDEPENDENT PROGRAMMER’S MARKETING SERVICE 

Special Value OO "fCw 
Arcade Action j |J each 

FOR ANY SPECTRUM 



Race Ace 

Totally original fast and furious 
motor racing action. Developed 
to test control and overtaking 
skill against a full grid of opposi- 


Run Baby Run 

Multi car, Sweeny type cop 
chase and shoot out. Five loca¬ 
tions, full sound and two player 
scoring. Amazing arcade quality 


C oming Soon THE MICRO GOLD COLLECTION 
A catalogue of selected programs from established British software 



RETAILERS tel. 0245 466912 MAIL ORDER full guarantee 
Excellent discount direct or Cheque or P.O. for £2.75 

contact these distributors. per tape to: 

MICRODEALER UK MICRO GOLD 19 Stable Croft, 

CENTRE SOFT Chelmsford, Essex CM1 5YX 
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Emmanuel St. 

for 

Hewlett-Packard 
Tandy Sirius 
Apple Digital 


we understand micros 


Cambridge Computer Store 
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Emmanuel St. 


Our new Personal 
Computer Centre 
specializing in 
Home & Educational 
Micros 


we know computers 


Cambridge Computer Store 
























































The Cumana 
Winchester 



Disk System- 
A Drive Ahead 


Cumana’s top quality 51/4 inch 
Winchester hard disk drive gives TRS-80 
model lll/IV users high capacity at low 
cost, with formatted storage capacities 
from 5.25 to 21.00 MB. 

We supply externally boxed units for 
those users who already have internal 
floppy disk drives, or the unit can be 
supplied for internal mounting including 
frame, hard disk, power supply unit, 



SUMANA 

The best name in memory 


Cumana Limited, Pines Trading Estate, 

Broad Street, Guildford, Surrey, GU3 3BH. 
Telephone: Guildford (0483) 503121 Telex: 859380 


controller and fan; and the internal 
mounting frame also allows for the 
installation of either one or two slimline 
floppy disk drives. 


Disk operating systems are 
obtainable from Molimerx (L.DOS), tel. 
(0424) 220391 and Microfirm (DOS Plus), 
tel. (0454) 322260. 


For further 
information on the 
Cumana Winchester 
disk system, please 
complete and return 
this coupon: 


Address... 


Her □ Brochure □ 

iiness □ Datasheets I I 

icationn Dealer 

ne □ Address 

8: If dealer, please attach this .P.C.YY. 

n^tomto^i^wterhead/ng. 


Tel. No... 
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fambir(fs revenge 

When Chelmsford warehouseman Tony Rainbird got no responseto a small-ad for his Spectrum 

game, he decided to go the whole hog and set up an independent marketing service with himself 

as the first client. Jerry Sanders finds out howyou could benefit from Tony's experience. 


Have you tried buying programs by 
mail order recently? I doubt it. Accord¬ 
ing to Tony Rainbird, mail order prog¬ 
ram sales have been hammered by 
booming High Street trade. Smaller 
software houses have lost business 
and even gone broke. 

It's not just the Smiths and Computer 
Shacksthataretoblame: peoplein less 
obvious businesses are getting in on 
the act. Software can now be bought in 
a fish and chip shop or two, many toy 
shops and even the odd gent's hair¬ 
dressers. The idea of software on pop 
records is now a reality: the download¬ 
ing of programs from micronets and 
Prestel-type services is on the up and 
up. Newsagents now stock cassette 
periodicals like 16/48. The small soft¬ 
ware people just can't get a look in. 

The case of Woolworths illustrates 
how hopeless it can be. When a big 
concern like Woolworths decides to 
start stocking computers and software, 
as it did a couple of months ago, it's the 
large program houses that get the 
business. A Woolworths buyer can't 
possibly visit the three or four hundred 
small businesses in search of good 
software products, and probably ends 
up not visiting any of them. 

The classified columns of micro 
magazines have long been a traditional 
market-placeforthe amateur program¬ 
mer, but when Tony Rainbird decided 
to advertise his Spectrum machine- 
code 'Race Ace' program he never 
expected total disinterest. Fed up by 
this lack of response, Tony decided to 
do it his way. 

In the beginning 

Tony, 31, is a warehouse supervisor. He 
lives in Chelmsford with his wife, 
Lesley, and their two children. He 
bought himself a Spectrum in April 
1983 and within six weeks began 
experimenting with machine-code 
programming. 'I went the hands-on 
way: the only way if you ask me,' said 
Tony. 'I used a Melbourne House book, 
Machine Code Programming for the 
Absolute Beginners, in conjunction 
with the Sinclair book that came with 
the Spectrum. I work in decimal be¬ 
cause I can rememberthe codes easily: 
I use the Spectrum to convert every¬ 


thing to hex afterwards, because using 
assembler is just too confusing.' 

Tony is a keen motor sport enthusiast 
and a former go-kart driver, so it was 
inevitable that he would choose a race 
game as his first full program. He 
believed he had a good product, and he 
wanted to see it in the shops; although 
disappointed by the lack of response 
from his mail-order ads he had no 
intention of giving up quite so easily. 
So, in order to get Race Ace onto the 
market, Tony decided to enlist the 
support of his brother, Jim, by profes¬ 
sion a salesman — and a good one at 
that. Together they worked out the 
details of an independent marketing 
service for programmers, and that's 
how Micro Gold was born. 

'There had to be other people like us, 
who were getting nowhere with mail¬ 
order. We jumped in at the deep end 
and sent out a hundred circulars to 
small software houses which were 
using the classified ads. We got a good 
response and armed with the replies we 


went along to talkfinance with the bank 
manager.' 

'We work from home so overheads 
are kept down. The bank thought we 
had a good proposition and so it was 
"all systems go". We worked out we'd 
need a tape duplicator, tape recorders, 
the computers for which we were going 
to market software and some office 
equipment. There was one other very 
important consideration: artwork. 
Once you decide to try and market over 
the counter, then however good a 
program is, if the tape isn'ttaken off the 
shelf for a good look by the customer it 
probably won't get sold. Artwork is the 
key to this door. You'll probably know 
that the small mail order companies 
don't often bother with this: in the first 
place they sell by description, and inthe 
second they often can't afford it. Your 
program usually arrives in a box 
withoutan insert; you might getasticky 
label if you're lucky. The problem is a 
Catch 22 one: you can only get the 
artwork cheaply enough if you are 



Race Ace 


Any thoughts I had about go-karting 
being a few kids with soap boxes 
rolling down pavementson Sunday 
afternoonswere zapped fast. Itwas 
onthefirstof 16corners that the true 
nature of these homicidal maniac 
karters was revealed to me—and 
that still left15to survive. 

Race Aceisa no-holds-barred 
scrambleforglory between you and 
eight ofthesetyre-wasters. You play 
at a speed chosen between 0 and 
250, with 190 being a suitably 



challenging speed. The race can be 
of any length, but 12 laps without a 
pit stop was enough for me. 

Atthe end of the race, points are 
awarded based on your race 
position and thespeed selected. 250 
points is the (surely unattainable?) 
maximum score. I'm delighted to 
say that I managed to win a race, as 
my wife will testify, since I joined in 
withthe cheering as my kart did its 
lapof honour. 

If only the other karts wouldn't 
queuetocarveyou uponthe 
corners,thiswouldbea very 
enjoyablegame... 
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ordering long print-runs. Our philoso¬ 
phy is that the artwork has to be done 
well because that's what makes or 
breaks a game on the display stands.' 

Working together 

But how to get the goods into the 
shops? That's where Jim comes into 
the picture. Tony is confident that Jim 
will be able to place Micro Gold 
software where it counts by tried-and- 
tested methods: going on the road and 
taking the products to the people. 

'We plan to release games in groups 
of 5,' said Tony. 'As the programs come 
on stream from writers, I shall assess 
them for marketability myself. Once 
I've picked out the first batch I will 
commission the artwork, and at the 
same time prepare a catalogue which 
we will add to as we go along. We 
have games coming in already, and 
there are some marketable ones 
among them. I'm sure there are enough 
frustrated programmers out there for 
the venture to be successful.' 


Since Tony set so much store by his 
ability to judge other people's games 
after only six months experience as a 
programmer, I asked him to 'put 
something up front' and send his two 
machine-code games into PCW for us 
to review. Tony agreed. 

'These will be Micro Gold's first two 
products,' he said, 'and they'll be 
available at the promotion price of 
£2.75. Race Ace is the go-karting game I 
wrote first. The other is called Run Baby 
Run, and it's a 'cop-chase' game with a 
shoot-out at the end.' 

I asked Tony Hetherington, PCW 's 
Home Computing Editor, to review 
Micro Gold's first offerings (see below). 
It was obvious that his findings could 
have serious consequences for Micro 
Gold, and it was a measure of Tony 
Rainbird's confidence in his own acu¬ 
men that he agreed to let PCW write 
them up. 

While Tony Hetherington was chas¬ 
ing and being chased, I went back to 
Tony Rainbird and asked him how 



Run Baby Run 


Run Baby Run is a maze game with a 
splendid difference. Instead of 
chasing off or shooting monsters, 
you try and engineer pile-ups 
amongthe police carschasing you. 
Sixof them, setting off at regular 
intervals, drive into the 
mazeandtrytobustyourfenders. 
With luckthey'll rub each other out, 
butwhen they do the wreckage 
constitutes a further obstacle for you 
to avoid. If you manage to get them 
all to destroy each other a seventh 



cop car appears. This one's really 
madatyou,andheshowsit: he 


bulldozesthrough everything justto 
get at you. 

Once a screen is completed, 
(smashed cops or wrecked you), the 
nextappears. Each is slightly 
different, and the locationstake the 
breath away: Grantham Scrapyard, 
Oxford Brewery and Bolton Gas 
Works to name but a few. The cars, by 
the way, are drawn from two graphics 
characterswhich givesthem a 
smooth action; andthe intelligently 
spaced control keys don't distract you 
fromthefun. 


would-be programmers and Micro 
Gold would get together. 'Let's sup¬ 
pose,' said he, 'that you were to send us 
your program. The first thing we do, 
assuming Micro Gold decides to take it 
on, is exchange contracts. We require 
exclusive marketing rights for a speci¬ 
fied length oftime, negotiable between 
us and with an opt-out clause for the 
programmer if he can show that we 
aren't giving his program all the sup¬ 
port he expected. We don't ask for the 
copyright. The initial evaluation is free, 
and if and when we decide to go ahead 
then we commission and pay for the 
artwork and printing. Our revenue will 
come from sales of the tapes and we 
estimate that each games tape will re¬ 
tail for about £5.50, of which the pro¬ 
grammer can expect to receive £1.20.' 

The future 

So, should PCW readers start sending 
tapes to Micro Gold? Was Surya going 
to have a fight to survive? Tony 
Rainbird was at once enthusiastic and 
cautious. 

'Both Jim and I have full-time jobs at 
the moment. So far we have set up the 
basics of the business and started to 
evaluate the tapes sent in by the 
software houses to whom we wrote. I 
reckon some of them are of marketable 
quality, but I must stress that I take the 
evaluation stage very seriously. It's 
vital to make sure from the start that 
Micro Gold acquires a reputation for 
quality software. Then, anyone who is 
accepted by us knows that heisgoingto 
be supported properly.' 

'I suggest PCW readers who are 
interested should write to us for details 
of our procedures, to getan idea ofwhat 
we can and can't do. We aren't, for 
example, in the business of turning 
ideas into programs. But if a reader has 
a program ready to go, he can send it to 
us for evaluation — there is no obliga¬ 
tion on either side. We hope to have our 
first batch of games ready for market¬ 
ing very soon now.' 

By the time you read this Micro Gold 
hopes to be well into its first batch of 
programs. If the idea enables more 
programmers to get more good prog¬ 
rams to more satisfied customers, it 
deserves to succeed. RTffl 
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Our monthly pot-pourri of hardware 
_ and softwaretipsforthe popular micros. If 

you have a favourite tip to pass on, send it to 
TJ's Workshop , PCW, 62 Oxford Street, London W1A2HG. 

Please keep your contributions as concise as possible. Wewillpay£5-£30foranytipswe 

publish.PCW can accept no responsibilityfor any damage caused by using thesetips, and 

readers should be advised that any hardware modifications may renderthe maker's 

guarantee invalid. 


Dragon screen 
dump 

Theprogram here takes each 
pixelofthedisplay, 
examines it and if it isfound 
to beset, a block is printed on 
the printer otherwise a space 
is printed. Linetwo putsthe 
printerintographicsmode; 
lines 40 and 50 set up the 
loops; lines 60and70test the 
pixel and act accordingly; 
Iine90istheretocausealine 
feed; and line 110 putsthe 
printer back in text mode. 

The prog ram is written for 
a Tandy line printer VII—a 
printerwhich many schools 
will have. 

To connectthe printer a 
leadwill haveto bemade. I 
found iteasierto buy a Tandy 
model lOOprinterlead 
(Tandy part No=26-1409) 
andadaptit,ratherthan buy 
bits separately. To connect 
theleadyoumustfirstcutthe 
computer connector down to 
size.Thiscanbedoneusinga 
junior hacksawto cut off the 
sixconnectorsatthe 
opposite end to the one with 
the blue stripe. When you 


havedonethis,cutthe ribbon 
cable about six inches from 
thecomputerand using 
terminal blocksorby direct 
soldering reconnectthe lead 
inthefollowing way: 

Pin 1 istheonewiththe 
bluewireon both the 
computer and the printer. 
MICRO PRINTER 
PIN 1 

NOTCONNECTED 
PIN2 

NOTCONNECTED 
PIN3 
PIN 22 
PIN4 
PIN 22 
PIN 5 
PIN 23 
PIN6 
PIN 24 
PIN7 
PIN25 
PIN8 
PIN26 
PIN 9 
PIN 27 

NOTCONNECTED 
PIN 11 

Please note printer wires are 
numberedl, 19,2,20,3,21, 
etc, whereas computer 
wires are numbered 1,2,3,4, 

5, etc. 

Ian Bowker 


PIN 1 
PIN2 
PIN 3 
PIN 4 
PIN 5 
PIN 6 
PIN 7 
PIN8 
PIN 9 
PIN 10 
PIN 11 
PIN 12 
PIN 13 
PIN 14 
PIN 15 
PIN 16 
PIN 17 
PIN 18 
PIN 19 
PIN20 


2 PRINT#-2..CHR$< 13) 

40 FOR1=0 TO 131 
30 FOR 0=0 TO 255 

60 IF PPOINTC0.-1 >=0 THEN PEINT#-2, CHR« 12S >■ 
70 IF PP0INTC D, I X >0 THEN PRINT#-2, CHR« 131 ; 
30 NEXTD 

90 PRINT#-2,CHR*<128> 

100 NEXTI 

110 PRINT#-2»CHR$< 30 > 



THE PROGRAM REQUIRES A TANDY LINE PRINTER VII TO RUN 


Spectrum 

tuning 

Many people have criticised 
thepoorcolouravailableon 
the ZXSpectrum, even after 
much time spent adjusting 
their TV sets. This in turn 
causes more people to 
assume that their picture will 
never be very good, and so 
they g ive u p al I thei r attem pts 
toimprovethequality.Some 
even send their computer 
backtoSinclairinthehope 
thata replacementwill beof a 


higherstandard. 

Whatthese people have 
failedto realiseisthattheTV 
output can be adjusted far 
betterinternally. Forthose 
who are not afraid of a 
screwdriver, here arethe 
details. First, removethe 
powerlead,TV lead and 
cassette leadsfrom the 
computer.Then, with a 
Philipsscrewdriver, unscrew 
thefive screws on the base of 
thecomputer. Putthe 
computer down facing you 
and gently liftthe keyboard; 
be ca refuI, the connectors 
from the keyboard to the PCB 
arequiteshort. Lookfortwo 


variable resistors (round, 
metal objects with a holefor a 
small screwdriverontop) on 
the left-hand side. Directly 
above them is a white plastic 
object, again with a slit on 
top. Thisisthe trimmer 
capacitorfortheTV display 
crystal. Reconnectthe power 
and TV leads, and enter this 
prog ram. (The keyboard will 
still work, but don't touch 
anything insidethecase.) 
10FORG=0TO7:FOR H=0 
T01 

20PRINTPAPERG; BRIGHT 

H;" - 

30NEXTH:NEXTG 
RUNthisonce,and leave 


the display on the screen. 
Now,withasmall 
screwdriver, adjustthe 
capacitoruntil the 'crawl' 
vanishes. This is quite a 
delicatejob;don'thurry. 
Then, if you want, adjustthe 
resistorstogivethe balance 
ofcolouryou want; even 
blackand white is possible if 
you really want it. Remove all 
the leads beforeyou putthe 
case backtogether, and 
avoid touching any of the 
othercomponents. One last 
word of warning: this was 
doneonanissueone 
Spectrum. There may be 
some changes on the issue 





































two PCB. 

Please notethatyou may 
haveto retunethe computer 
for different TVsets. This is 


especially useful ifyou andthisshouldbeno 

changefromablackand trouble, 

whitesettocolourasthe 
changesareeasily reversible BillLongley 



Despacer 

Despacerisnotaprogramfor 
getting you rapidly straight 
whentired and emotional. It 
removesany invisible 
spacesattheendofa Basic 
linethat may be consuming 
valuable RAM.Thesespaces 
tend to creep in when editing. 
Theflying digit hits COPY 
andcopiesinaspaceortwo 
atthelineendtoensurethat 
the lastcharacter is not 
missed. 

To use Despacer, LOAD 
and RUN it.Thissetsup 
user-defined keyf9to 
operateon a subsequently 
LOADed Basic program 
which I'll call the object 
program. Despacerwill run 
on itself. 

Despacerwill not remove 
thesinglespaceaftera line 
numberthatforcesa blank 
line. 

The main Despacer 
program prints out 
information on itself and 
thenclearsallthe 
user-defined keys. Only 255 
character/bytestorageis 
availableforthesekeys 
—thatis,thesumofwhatisin 
all the user-defined keys can 
be upto 255 characters. 
AdditionallyanOSbug 
causesthesumofwhatisin a 
keypluswhatisaboutto be 
entered into that key to be 
checked to see if it is less 
than256characters. 
Consequently all keys must 
be clea red beforef9 is set u p 
to prevent Bad Key error. 


Finally,the main program 
setsupkeyf9. 

The key program sets 
LOMEMtoHIMEM-99.This 
provides storageforthe key 
program's variables well 
abovethe object program's 
TOP. The resident integer 
variables have not been used 
to save all those percent 
signs, and consequently 
space, in the key. 

Despacer is most likely to 
be used on a program where 
the No Room error has 
occurred during execution. 
Thiswould have been dueto 
the program's variable 
storageexpanding upto 
HIMEM. Asanobject 
program itsTOPisextremely 
unlikely to approach 
HIMEM-99. 

?(TOP + 2) issetto4to 
prevent errors occu rri ng 
whenthekey program meets 
th e o bject prog ra m's I ast 
line. There arethen two 
nested REPEAT UNTIL loops. 
Before thenestedloopthe 
outer loop sets up variables 
relating totheaddressof the 
current line. The nested loop 
then works from the line end. 
Ifthelastcharacterisa space, 
the line length is altered and a 
running total ofthe number 
of spaces removed 
incremented. 

On leaving the nested loop 
the main loopmovesthe next 
lineupthetotalnumberof 
spaces removed and, if it is 
the last line, exits. 

If you wishto analyse the 
keyprogramfurtheryou 
need to knowthat Beeb Basic 


lines are stored with a four, 
byteheaderoftheformOD 
AABBLL. Where OD marks 
thelinestart,AAandBBare 
thetwohiostsignificant 
and least significant, 
respectively, hex digits of the 
line number in hex, and LL is 
the hex line length. The last 
line is marked byOD&FF. 

Writing this and another 
key program has made me 
thinkabout howto pack a 
program into a key. I have 
formulated a loose process 
to do this that may beof use 
tootherBeebers. 

1) Createafullworking 
basic program 

This may not be 
straightforward. Usually a 
key program isdesignedto 
operate on another program, 
theobject program. As the 
prototype is itsown object 
program all sorts of nasties, 
including Bad Program, can 
occurwhen run. So always 
savea copy before running. 

Ifthe program actually 
moves stuff in RAM aboutthe 
prog ram variables, above 
LOMEM may be overwritten. 
Thiscan be solved by using 
only resident integers, which 
are stored below PAGE, or, as 
in Despacer, resetting 
LOMEM. 

2) Removeany line number 
dependent lines 

Sorry, no line numbersin the 
keysoGOTOs,GOSUBs, ON 
variable GOTOsmustall go. 

3) Getallyoucanabovethe 
IFS 

This bit is not so obvious. As 
thereare no line numbers IFs, 


Diskette 

directory 

When Ifirsthad my Atari disk 
drive, I found it very irritating 
to haveto load DOS every 
time I wanted to see what 
wason any of my disks. After 
a little experimentation I 
discovered howto access the 
disk'sdirectoryfrom Basic. 
The program thatfollows is 
the result. 

I nowstorethis program 
onall mynewdisksfitonly 
takes upfoursectors), so that 
every time I wantto see what 
fileslhaveonthedisk,lcan 
justtypeRUN"D:DIRand 
then enterthefile spec when 
requested, to listthose files. 
(Enter *.* for all files). 

To end the program, just 
press RETURN when asked 
forthefilespec; the program 
willthen new itself. 

Aword ofwarning: ifyou 
have just written the world's 
g reatest prog ram then save it 
on thedisk before running 
the directory program, as it 
will ZAPany program 
currently in memory. 

5 DIMA$( 17), F$( 14), 

FN$( 12) 

10 ?"crrrrrrrdddDISKETTE 
DIRECTORY" 

20 ?:?:?:"ENTER 
FILESPEC. . .";:NF=0 
30 INPUT 

FN$:FNL=LEN(FN$): IF 

FNL=0THEN NEW 

40 ?:F$(1,2)= - 

"D:" :F$(3)=FN$: TRAP 100 

50 OPEN#1,6,0,F$ 

60 INPUT#1,A$:?A$: 
NF=NF+1 

70 IFA$(5)<> "FREE 
SECTORS"THEN 60 
80 CLOSE#1 :?:?"NO.OF 
FILES: ";NF-1:GOTO20 
100?:?:? "bERROR—TRY 
AGAIN": CLOSE#1:GOTO 
20 


NB.Inthelisting: 'c'isthe 
clearscreen character; 'r' is 
thecursorrightcharacter; 'd' 
isthecursordown 
character; and 'b' isthe bell 
character (CTRL-2) 

Each of these characters 
should be preceded by the 
ESCAPE key. 

Simon Hunt 
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PHILIPS 



Be a step ahead with 

The Philips Portable Computer 

P2000C 


Take it where you need it. You take 
computer efficiency with you. You will 
find out soon enough how fruitful this 
can be. 

You can type documents with the 
P2000 C, organize your records, do 
estimates, forecasts and projections, 
bookkeeping and billing. In fact, any 
business task can be done more easily 
and quickly. 

From your desk to meetings 

The P2000 C is easy to move and 
easy to set up. It is your assistant, 
always ready with the relevant 
.papers". Stored data can be called up 



on the screen in seconds. Alternative 
plans can be rapidly surveyed. Time 
and effort are saved. 

At home or on business trips 
The P2000 C has a convenient 
carrying strap to help you take it 
home or on trips. Prepare for meetings, 
analyze plans, polish up documents 
with the decisive information literally 
at your finger tips. 



slave monitor, IEEE-488 
* CP/M is a trademark of Digital Research Inc 
** p-System is j 


P2000 C - the affordable portable. With free software. 
Plus SfflB Accounts Packages on Free Trail 

Contact our distributors for a list of dealers in your area. 

































apartfrom REPEATUNTILs, 
aretheonly conditional 
change in program flow. This 
m a kes key p rog ra m 
structure: 

IF 

condition 

statements if condition true 

END 

ELSE 

statements if conditionfalse. 

This meansall statements 
in the prototype program 
afteran IFstatement must be 


entered into the keytwice. 
This rapidly consumes the 
255 byte key memory, so 
minimisethenumberoflF 
statementsand make them 
occuras lateas possible in 
the program. The inverse of 
this isto move everything 
youcanabovethelF 
statements. 

4) Standon your head 
Having done all thisand put it 
into minimum abbreviations 
the program will almost 


certainly be280 bytes long. If 
you nowanalysejustto save 
space ratherthanthe 
program being sensible, 
headstanding, you may get 
there. For example, in this 
program I marksthestart 
addressofthe line being 
worked on. But it is not the 
startaddress; itisthestart 
address plus one because 
thissavesa few ch a racte rs i n 
themanipuiation. 

Des Fisher 



BBC random 
files utility 

Random accessfileson the 
BBC Micro offer an efficient 
way of storing largeamounts 
ofdataandgivefastaccessto 
this information. Such files 
caneasilyformthebasisofa 
data managementsystem. 
Thetroubleisthatwhenyou 
wishto reviewthefilesto see 
whatisinthemit'salmost 
impossible to make sense of 
the outputobtained Using 
the*TYPE command. 

Ifthisisusedeachfieldis 
read out backwardsand the 
spacefillersontheendof 
each field cause unwanted 
linefeedsand the like. The 
reason forthis is *TYPE is 
designedtoworkonlyon 
ASCII files and not random 
access ones. 

From the instruction book 


you should be aware that 
eachfield in a random access 
file is preceded by two bytes 
indicating thetypeof data 
stored and its length. 

Following these bytes is 
the data itselfwritten in 
reverseorder. Myfeeling is 
thatthe pointer PTR# 
actually pointstotheend of 
each field asset upon the 
diskandthen reads 
backwardstowardsthe 
beginning. However, with 
ASCIIfilesthe pointer starts 
atthe beginning of the disk 
and continues sequentially 
tothe end thus giving the 
results described. 

To overcome this a short 
utility program has been 
written which allows random 
access fi Ies to be pri nted to 
the screen, to the printer or 
copied into an ASCII type file 
forfurther use. The latter, for 
example,canthen be 
operated on by Wordwise. 

Th e p rog ra m sta rts by 


askingforthefilenameofthe 
fileto be printed and checks 
thatitexistsonthedisk. Note 
that if it'sondriveO there is 
no need to specify the disk 
number. If it'son another 
drivethenthenameformatis 
ofthetype :2.FILENAME, 
where :2. indicatesthedrive 
number. 

Next, it asksforthe record 
lengthand this must have 
been specified when the 
originalfile was being set up 
— if you don't know what it is 
youwill have to check back 
throughtheoriginal 
program listing. Ifyou enter 
the wrong length the 
programwillstartto run but 
will givethe error message 
TYPEMISMATCH.Youwill 
then haveto restart with the 
correct length entered. 

Youareaisocjiventhe 
optionsof dumping the 
output onto a printer or of 
spooling theoutput into an 
ASCIIfile. Forsome reason it 


CP/M He 
saver 

With reference to CP/M Hints 
(Alan Seeker, September 
TJs),supposeyou have 
typed in a program in 
Microsoft Basic and you then 
typethe Basiccommand 
system withoutfirst saving 
theprogram. System returns 
you toCP/M from MBasicand 
you have apparently lost 
your Basic program. Not so! 

Ifyou have previously 
created a directory entry for a 
zero length file by SAVE 0 
GO.COM,you can now type 
go in response to CP/M> 
prompt. The MBasicprompt 
OKnowappears. Type LIST 
to seeyourlong lost program 
and then type SAVE. 

Paul Kelly 

Spectrum 

audio 

sensor 

The3.5mmjacksockets,for 
cassette operation, provide 
an opportunity to 
experimentwith 
input/outputcontrolatno 
extra cost. This trick applies 
to the Spectrum but, 
theoretically, should work 
withothermachines. 

The EAR socket is read by 
the IN addresses which read 
thekeyboard.lnthebyte 
read, D6(l*llllll) represents 
thevalueatthe EAR socket. 
This byte is 255 (denary) for 
noinputand191 ifthereisa 
signal atthe EAR socket. So if 
youtypeandrunthe 
following: 

10 IF IN 65278=191 THEN 
PRINT "RESPONSE,"; 

20 GOT010 

Then, play acassette into 
the computer, asyou would 
for a LOAD, and the 
computershould respond. 
Now, leaving the EAR 
connection intact, plug a 
microphone into the cassette 
recorder, inserts blanktape 
(orpush backthe record 
safety lock) and engage 
record. Suitable noises (a 
handclapatfourmetresora 
breath atfourcentimetres) 
will now producethe 
response of yourchoice. 
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proved impossibletogetthe 
*SPOOLcommandto accept 
afilenameenteredasan 
Input statement—hence the 
fixed spoolfilename. 

In the REPEAT/UNTIL loop 
the pointer, PTR,is 
progressively incremented 
soasto read out each field in 
turn.Notethatinorderto 
readthefirst record, 
PTR#X%=0,l%issetto -1 in 


Iine220. 

The use of CLOSE #0 
ensures that all files are shut 
beforethe program starts 
and on its completion. Flags 
are used to indicate the 
responseto various 
questions and they are 
initialised earlyinthe 
program. 

John Lewis 


10 REM JOHN LEWIS 4/6/83 
20 REM GETS RANDOM FILES AND PRINTS TO SCREEN 
30 SN% = 0 :REM INITIALISE SPOOL FLAG 

40 P0% = 0 :REM INITIALISE PRINT FLAG 

50 CLOSE #0 

60 CLS:PRINT:PRINT:PRINT:PRINT:PRINT 

70 INPUT "File name." FJi$ 

80 X* = 0PENIN(F,N$) 

90 IF X* = 0 THEFT GOTO 400 
100 PRINT 

110 INPUT “Record Length."R* 

120 PRINT 

130 RS ■ R%+2 :REM RANDOM FILES HAVE 2 BYTES PRECEDING DATA 
140 AS = STRINGER*,A$) ■REM INITIALISE AS TO LENGTH REQUIRED 
150 INPUT "Do you want a printout. B P0$ 

160 IF P0$ - “Y" OR P0$ = “y” THEN P0*«1 
170 PRINT 

180 INPUT "Do you want to spool..."R$ 

190 IF LEFT$(R$,1) ~ “Y" THEN GOTO 230 

200 REM NOTE NAME OF SPOOLED FILE IS 'INPUT' CHANGE IF NEEDED 

210 SN% = 1 

220 *SP00L(INPUT) 

230 I* = -1 :REM SO CAN GET FIRST ENTRY WITH PTR = 0 
240 IF P0*-1 THEN VDU2 
250 REPEAT 
'260 AS ■ 

270 1% «H+1 
280 PTR#Xl = I%*R% 

290 INPUT #X%,A$ 

300 PRINT AS 
310 UNTIL E0F#X* 

320 IF SN% = 0 THEN 340 
330 *SP00L 
340 CLOSE #0 
350 VDU3 
360 PRINT 

370 INPUT "Another file to see..“R$ 

380 IF RS « "Y" OR RS = “y" THEN GOTO 60 
390 END 
400 PRINT 

410 PRINT "I can’t find this file” 

420 PRINT “Please check name and disk designation" 

430 PRINT 

440 INPUT “File name.“ F A N$ 

450 PRINT : GOTO 80 


CBM to BBC 
micro transfer 

Data and programscan be 
exchanged between the 
CBMfamilyandtheBBC 
Micro by meansof the User 
ports. Both machinesusethe 
6522VIAchipto serve these. 
On the BBCthe complete'B' 
sideoftheVIA,andall its 
facilities, are available. 
Unfortunatelyforour 
purpose, on the CBM 
computerthe Userport 
does not usea complete VIA 
port. Part of both the Aand B 
ports are used for other 
purposes such asthe display. 
This meansthatthe elegant 
automatic handshake 


facilities oftheVIAcannot be 
usedandthe handshake 
must be handled by the 
software.The programs 
transferdatafromadiskfile 
ontheCBMtoadiskfileon 
the BBC. However,there is no 
reasonwhytheyshould not 
be modifiedfor cassette. 
Equally, oncethe operation 
oftheprogramsis 
understoodthey can easily 
be modified to transferdata 
intheoppositedirection — 
BBCtoCBM. 

Whatmustbe 

remembered isthatthe data 
istransferred byte-wise. If 
Basicprogramsareto be 
transferred they mustfirst be 
LISTedintoan ASCII file. (For 
example, OPEN 8,8,8, "0: 
PROGLIST,S,W":CMD8:LIST 
andthenCLOSE8when 


Spectrum 

renumber 

Here'sanotherm/c 
renumber routinethat 
doesn't affect GOTOs or 
GOSUBs, but isstill a useful 
tool. It's relocatable so, once 
saved, can be loaded into any 
useful space. I usually stick it 
intheendof UDG. 
Renumbering starts at 10 
with step 10. This can be 
changed at anytime by 
POKEing; start address+l, 
first line (and -1-2 iffirst line is 
greaterthan 255); and start 


address + 18, step (up to 255). 

5 CLEAR32499: LET 
a=32500 

10 READd: IFd= - ITHEN 
GOTO 20 

15 POKEa,d: LETa=a + l: 
GOT010 

20 RANDOMIZEUSR32500: 
LIST 

25 SAVE "rnr" CODE 
32500,35 

30 DATA 17,10,0,42,83,92, 
229,225,114,35,115,35, 
78,35,70,35,9 

35 DATA 6,10,19,16,253, 
229,237,75,75,92,63,11, 
237,66,56,230,225,201, 
-1 

D Perks 


done.) 

The ports must be 
interconnectedasfollows: 

A ribbon cable connector 
will be needed for the BBC 
end (Radiospares467-289 
fits)andthenormalCBM 
connector for the User port— 
plus ribbon cable of course. 

Connecteachofthedata 
linestogether. PBO-7 on the 
BBC (pins3-1 Oof the User 
port—turn the machine 
upsidedown,pin 1 isonthe 
top rowatthe 1MHz BUS 
end) to PAO-7ontheCBM 
(pinsC-L, bottom row of 
USER port). 

ConnecttheBBCCBI (pin 

1) totheCBMCA1 (pin B) — 
this line will be a signal from 
theCBMtotheBBCto 
indicatethatthedata is ready 
on the port. 

Connectthe BBCCB2 (pin 

2) totheCBMCB2(pin M) — 
this line will be the signal 
from the BBCto the CBM to 
indicatethatitisreadyto 
receive data. 

Load Program Ainto the 


BBC machine. Load Program 
BintotheCBMandRUN.The 
CBM program will askforthe 
nameofthefiletobe 
transferred.Typethisin and 
then RUN the BBC machine. 
Thistimethenameofthefile 
into which thedataisto be 
put istyped in. Sit back and 
wait—possibly quite some 
time. Each byte istaken from 
the CBM disk and, when the 
BBC indicates ready, put into 
the USER port and CB2 set 
low. The BBCwaitsforthis, 
readsthe User portand sets 
CB2 high, and sendsthe byte 
toitsdisk. Both machines put 
the byte onto the screen as 
well togiveyou something to 
lookat.Theendofthedatais 
indicated by a 255 byte. If 
yourfilesare binary, beware. 

If thefile is a Basic program 
it can then be *EXEC'd into 
memoryandtranslated into 
BBCdialect where 
necessary (using your PCW 
wallchart of course!). 

Dr G,R Gilmore 
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OEM 


Office Efficiency Machines Ltd 


THE FINEST SELECTION OF MICROS - 
AVAILABLE FROM THE MARKET LEADERS 



KAYPRO II 


Portable Computer 
including: CPM 
IVI Basic, S Basic 
(including Com¬ 
piler), 2 Spread¬ 
sheets, File Reader 
Dictionary Perfect 
Speller, Word- 
Processing & Data 


apricot o 



V8* 


16 bit powerful, 
sleek and sophi¬ 
sticated semi 
portable computer. 
IBM PC & Sirius 
compatible, with 
256K memory 
& nearly £1000 
of software. 


»r from £10.98 p.w.* 


'Based on 6 year rental term 


INTEREST FREE FINANCE 

available over 12 or 24 months! 


Open for demonstrations to 7p.m. most evenings 

Call our West London showrooms for a demonstration on any 
of the above machines and we will advise you on the right 
software and configuration for your needs. We carry over a 
thousand software packages and probably the widest selection 
of printers/peripherals in the U.K.! 

Or rent a Micro from 1 day to 6 years! 

Ring 01-741 7383 for further information, or to place your 
order call our hot line — 01-748 8404 NOW! 


WEEKLY BARGAINS! 

Every Friday evening we change our show¬ 
room demonstration models — which you 
can purchase (only one week old) at 
vastly reduced prices! 


OEM - THE GIANT 
IN 

MICROCOMPUTERS! 

ACCESS • BARCLAYCARD 

Subject to change without notice. 


To: Office Efficiency Machines Ltd., 

150—152 King Street, Hammersmith, London W.6. 
Telephone 01-741 7381/2/3/4/5/6 

Please send me information/quote on: 


I am an E End User E Dealer 
I have a requirement for -El -1 system 
□ 10 or more systems 
I will be purchasing within 
El 1 month E 3 months 


E Urgent 
E 2—9 systems 


My budget is 


_Postcode _ 

_ Extension . 


PC W183 


































































































































































Illustration by Pete Kelly 


COMPETITION 



Micro Animation 

Defence departments and Hollywood apart, computer generated animation is 
in its infancy. The time is ripe for new ideas, and the PCW Micro Animation 
Competition has been devised as a catalystto encourage you to get started. 

Read all about it below. 


Inthe pages thatfollow, John Melmoth, 
Hedly Griffin and Jerry Sanders pro¬ 
vide you with background information 
on animation in general and computer 
animation in particular. There's an 
animator program from David Harding 
to give you some ideas on howto write 
your own competition entry, plus full 
details of how to enter. 

Computer graphics already play a 
larger part in your life than you may 
realise. Ifyou watch TVyou'll haveseen 
literally dozens of sequences gener¬ 
ated with the help of computers. The 
use of bar charts and pie diagrams on 
election night shows is probably the 
most well-known example of how 
computers are used in television 
graphics. Another is the manipulation 
of geometric shapes: the Channel 4 
logo is a good example. 

Technique 

Animation is an extension of graphics, 
where a still picture is brought to life — 
the word animate comes from the latin 
anima, meaning soul. Animation is said 
to go back as early in time as the cave 
painters. When a fire is lit beneath a 
cave painting it seems to come alive as 
the flames dance and flicker. The effect 
is real enough, and illustrates the very 
nature of animation: it's all an illusion. 

The animation technique used by 
cartoon and film makers begins with a 


single drawing, known as a 'key' 
drawing, depicting the first position 
from which the movement will start; for 
example, a man sitting down. This, and 
a second key drawing of the end 
position (a man standing up), might be 
executed by a senior animator. Then 
'inbetweens' are drawn (by a junior 
animator), and a junior artist (an 
apprentice, perhaps) draws inbe¬ 
tweens of the inbetweens to allow the 
animated movement to flow from the 
first key drawing to the last. 

If the movement were to last for two 
seconds, 48 drawings would normally 
be required since the projection speed 
of the film is 24 frames per second. 
Once all the drawings are completed 
they are traced onto clear acetate 
sheets, known as cels. The traced 
image is then filled in with colour paint 
before being placed overa background, 
usually a water colour painting, and 
finally photographed on a rostrum 
camera. For Disney's Snow White and 
the Seven Dwarfs —one of the very first 
fully animated colour feature films — 
fourtonsof paint and four tons of paper 
were needed to do the animation. 

Computer animation was first pre¬ 
sented in the early sixties after John 
and James Whitney produced graphic 
images on a mechanical analogue 
computer. The images were mostly 
abstract, depicting spiralling patterns 


and circles. Nowadays, the use of 
computers in animation is less unusual, 
and tasks other than image generation 
are handled. For example, computers 
are used to control the movements of a 
rostrum camera. This is a stand with a 
camera above. Artwork is laid on the 
stand for filming one frame at a time. 
Exciting effects are created by compli¬ 
cated moves of the camera and the 
rostrum table, and these moves may 
need to be repeated over each frame of 
film. For such repeated exposures the 
positioning of the camera and table are 
critical, and computers are used to 
control the movements. 

Imagine the view from a spaceship as 
it travels overland at low altitudes or 
around buildings and skyscrapers. 
Computers can and do help artists to 
animate complicated movements by 
reproducing these movements on a 
monitor. An input drawing (produced 
on a digitiser) can be manipulated 
according to algorithms, which apply 
rules of geometry and perspective and 
then display the results on a monitor. 

Normally, the computer's projec¬ 
tions are plotted frame by frame onto 
paper, which is then processed by hand 
for photography using the rostrum 
camera technique. Don't forget that 
most of the computer-produced anima¬ 
tion you see is actually stored on video 
tapeorcelluloidfilm ratherthan gener- 


186 PCW 

















This sequence of shots shows the 
wing-flapping motion of a computer 
animated bird. An illusion of vertical or 
horizontalmovementcan be obtained 
by the inclusion of a frame-to-frame 
background. 

By entering the frame sequence 
1-2-3-4-5-5-4-3-2, a continuousloop of 
birdflightcan be obtained. 


ated from a program as you watch. 

But equipment is available for 
graphics design (rather than anima¬ 
tion) costing as little or as much as you 
want to spend. A new program for the 
48k Oric is claimed to display an object 
on the screen, enlarge, rotate or shade 
it, and will cost only £10! A graphics 
system on a business micro can set you 
back between £3-20,000, while the 
Quantel Paintbox used by the BBC for 
all those election night pie charts and 
bar diagrams costs over £100,000. 
These machines have the advantage of 
images that can be drawn up quickly 
and so achieve an 'instant professional 
look.' 

Applications 

Totally computer-generated animation 
is a medium which is experiencing 
something of a protracted adol¬ 
escence. Pundits find it convenient to 
speculate on its potential and to gloss 
its somewhat limited achievements. 
Expensive, high resolution graphics 
have not so far established an idiom. 
The most conspicuous successes have 
been the Death Star briefing in Star 
Wars, about 30 minutes of Iron {all of 
which was processed by computer but 
only 30 minutes was computer¬ 
generated) and, reportedly, NYlT's 
(New York Institute of Technology) 
science-fiction film The Works, which 
may never be finished due to financial 
difficulties. 

In 1974 the directors of the Interna¬ 
tional Animated Film Association com¬ 
missioned a book, Computer Anima¬ 
tion, 'to assist and acquaint all those 
who are interested in the subject.' This 
book predicted an immediate and rapid 
rise in the number of computerised 
applications within the field of studio 
animation. 

In 1981 Dr Edwin Catmull, founder of 
the New York Institute of Technology's 
Computer Graphics Laboratory, and 
now employed by Lucas Film (the Star 
Wars people), contributed an essay to a 
Film Symposium entitled Computer 
Character Animation — Is it Possible?. 
Conceding that the previous ten years 
had seen important advances, particu¬ 
larly in the areas of resolving the 
'hidden surface problem,' developing 
more sophisticated frame buffers and 
relieving commercial colour control 
headaches, Catmull nevertheless feels 
that initial expectations have not been 
entirely lived up to. 

There are systems capable of real 
time animation in full colour with 
several characters, lip synchronisation 
for speech and complex 'live' back¬ 
grounds, but they are beyond all but 
American military or Hollywood 
budgets. Using a Cray or a Vax compu¬ 
ter is expensive, perhaps £1000 per 
second of film produced. 

One of the principle reasons for the 
apparently restricted success of com¬ 
mercial computer animation is that 
clients and sponsors have a limited 
concept of the computer's abilities, and 


insist on something typically 'high 
tech'. They are not that interested 
in promoting computer-generated 
photographic realism.as in maximum 
impact, abstract and futuristic pieces 
with titles like Snowflake, Explosion, 
Twin Helix and Nebula. 

Among the numerousapplicationsof 
computer animation are engineering, 
motion analysis, air traffic simulations, 
Computer Aided Design, teaching aids 
... The American Army's training and 
doctrine command (TRADOC) has just 
completed an extensive study of arcade 
games technology and its possible 
adaption for training purposes. Under 
contracttoTRADOC, Atari has modified 
the best-selling 'Battle Zone' and cre¬ 
ated a scenario in which the controls 
and weapons of the M2 infantry vehicle 
have been simulated. The Army also 
has plans to provide mess rooms in 
which soldiers will be encouraged to 
play video games based on the M60and 
Ml tanks. 

Competition 

The competition is for a) animator 
programs and b) animated sequences. 

In the animator section we are looking 
for two kinds of program. The first will 
enable a user to build an animation 
sequence (David Harding's NewBrain 
program, featured below, is a good 
example). The second will allow the 
user to input an image and then 
manipulate it to give frames that may 
be captured from the VDU and re¬ 
corded, either on film or videotape. 

In the sequence categories we are 
looking for VDU, film or video anima¬ 
tion generated entirely by micro¬ 
computer. The duration of these sequ¬ 
ences can be a few seconds, a con¬ 
tinuous loop, or as much film action as 
you can generate within the competi¬ 
tion rules. 

A simple animator program will 
allow a drawing to be copied automati¬ 
cally from one 'pad' to another. The 
copy can then be modified and copied 
in turn to the next pad for further 
modification, and so on. More complex 
algorithms would be needed to man¬ 
ipulate images. 

In the animator section your program 
may have to reconfigure your keyboard 
to accept drawing commands or else 
use a peripheral device such as a 
drawing tablet or joystick. Routines to 
save drawings to tape or disk, load 
them back into memory and preview 
animation will also be needed. Full 
details of rules and requirements are 
given at the end of this article, but to 
give you a few more ideas, see Dave 
Harding's animator program for the 
NewBrain in Fig 1. If you have another 
computer you will find some useful 
ideas in Dave's program which may 
help you when designing your own 
animator. 

NewBrain animator 

With this program you can produce 
short sequences of pictures on a 
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HIGH QUALITY GREEN SCREEN 

• HI ^1 MWjf ''Designed for use with Professional and 

Iff Bj yy iil I ■ Hfll f jiiV 'l H Kj B Personal Microcomputers where a high 

Bf iWiil wl ll I resolution display is required. Ideal 

applications requiring 80 column mode 
or higher, high resolution graphics, etc. 


• ANTIGLARE SCREEN 

• P31 GREEN FOR MINIMUM FATIGUE 

• VIDEO RESPONSE 10Hz - 22MHz ±3db 

• SUPERB RESOLUTION-UP TO 132 

CHARS/LINE 

• EXCELLENT GEOMETRY/LINEARITY 

• HIGH STABILITY 

• 230 VOLT 50Hz MAINS OPERATION 

• COMPOSITE VIDEO 0.5/2.0V INPUT 

• FLICKER FREE DISPLAY 


ADD £5 
Carriage/Postage 


THE LOWEST PRICE ANYWHERE 


FOR A PC WITH THESE 
FEATURES .... LOOK AT 
THE SPEC. OF THE AMAZING 
UNITRON 2200. . . . 

Dual processors — 6502 and Z80 

# 64K of RAM 

# 24K ROM with Softswitch control 

% Selectable 80 or 40 column text display 
0 Detachable keyboard . 

% Apple® ll-compatible 

# CP/M®compatible 

# High and low resolution graphics 

capabilities 

9 Two disk I/O for your disk drives 

# Game paddles/cassette/video interfaces 

Prices exclusive of VAT 

Same day despatch. Access welcome. 

CHILTERN ELECTRONICS 

HIGH STREET, CHALFONTST.GILES. BUCKS. HP84QH 
TELEPHONE: 02407 71234 TELEX: 262284 
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NewBrain computer, display them in 
any chosen order and set the time lapse 
between each picture (or frame). In 
order that the motion you produce 
flows smoothly, the program incorpo¬ 
rates a routine to copy a picture from a 
start frame to a destination frame. The 
destination picture can then be sub¬ 
jected to small changes and copied in 
its turn to the nextframe. Repeating this 
process ensures that the immovable 
bits of the drawing stay in the same 
place on the screen. You'll be able to 
save pictures to tape and call them up 
again. 

Program Description 

The program itself is fairly simple: the 
NewBrain Basic does all the hard work. 
In particular, the multiple stream facil¬ 
ity enables you to store several pages at 
once and to flicker between them with 
no interference on the screen. I'm not a 
technical expert, but I imaginethis must 
be achieved by giving the output 
hardware the RAM address of each 
page as it calls for a new one — this 
would avoid having to move large 
chunks of RAM around. 

To use the program, you'll first need 
to open some new frames or erase the 
drawings on old ones after you've 
recorded them ontape. Dothisfromthe 
main menu by selecting option 1. After 
creating and naming the frames (sub¬ 
routine beginning at line 500) you will 
be returned to the main menu. Choose 
option 2 and then enter the number of 
the first frame. 

To start drawing, press Newline. Use 
the cursor arrows first and you'll get a 
white line. Now try typing some letters 
— these will appear and the character 
cursor (as opposed to the pen) will 
move one place to the right. The pen 
will move two places to the right, 
withoutdrawing, at the same time. You 
cannot draw over the characters with 
the pen (except over the space charac¬ 
ter), but you can place characters over 
lines or pen marks. To move the cursor 
without drawing press 'video text'. 
Only the cursor control arrows will now 
move the pen. If you want to check its 
position, use the'insert' key to light it up 
briefly: when you are in position to 














BUYANttoppkz 

in our January Sale 


The Professional 
Home Solution 


APPLE lie b4K P7Cn 

Disk Drive ML I DU 
with controller J 

Includes over £300 of 
extras 


TV modulator colour and sound 
3 Apple Books 
£100 Training Voucher 
Apple Monitor Voucher 
Software Vouchers 
Micromet Prestel Voucher 
Windfall Voucher 
Apple Sports Bag 


The Personal 
Solution 

APPLE lie 


£900 


Apple lie 64K 
Disk Drive Unit 
80 Column Card 
12" High Res 
Monitor 


Apple lie £599 

Monitor £90 

Colour Monitor 
(RGB and Composite) £199 
Disk Drive 

Without £200 

80 col + 64K £150 

Applewriter £119 

Quickfile £60 

Multiplan £175 

oi Cc 


80 coi card 


£50 


The Business 
Solution 

APPLE III 


Apple III 256K 
Monitor III 

SOS System Software 
with Apple II emulation 
built in disk drive 

Apple III 256K ) 

Computer as above ( 
plus Profile 5mbyte 1 
hard disk ) 


Applewriter III £130 

Visicalc III £170 

Quickfile III £ 55 

(All 3 packages for £295) 

Complete range of invoicing, ledgers 
and stock packages available. 


THE SUPPORT PACKAGE 

• TRAINING —Free half day appreciation course before you buy 

—Free one day application training when you buy your Apple from us. 

• Full year guarantee on all parts and labour. On site maintenance available. 


Why not attend one of our free seminars? 
OR rent a Lisa for evaluation. 

Please ring for details. 


PRINTERS 

EPSON RX80 £242 

RX80 F/T £269 

FX80 £350 


For computerised solutions to business problems contact 

SIMMONS MAGEE COMPUTERS LTD 

13 YORK STREET, TWICKENHAM, MIDDLESEX TW1 3JZ 

01 - 891*4477 All prices exclusive of VAT 
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carry on drawing, return to the drawing 
mode by pressing video text again: this 
acts as a toggle in and out of drawing 
mode. 

So far you have been drawing in 
white. By pressing Control and R 
together you change the pen colour to 
black — this is useful for editing out 
unwanted lines. Control and W 
together revert to a white pen. To return 
to the menu press 'Newline'. 

Drawing Technique 

It's a good idea to make a sketch on 
paper before you start if you want to get 
best results. I did my bird drawings 
using 'light and shade' rather than line 
drawing — graph papercould be useful 
for planning where to draw the blobs. 
This is the way newspaper pictures are 
made up: try looking at one under a 
magnifying glass. To draw diagonal 
lines, press the key video text/cursor 
down (or up)/video text/cursor across 
right (or left)/video text/cursor 
down .. . and so on. 

Frame copying 

Having returned to the menu, select 
option 3. Give the source and destina¬ 
tion frame numbers when prompted 
and the new frame will (slowly) appear. 
Then edit the copy. It'sbesttoaddtothe 
old picture before erasing unwanted 
lines with the black pen. Check each 
movement as you go. For the bird, I 
edited one wing and then checked its 
movement by going to the flicker 
option and flickering between the old 
and new frames. Small adjustments 
may then be needed to keep the 
movement smooth — once you've 
made a mistake it will carry forward to 
all the subsequent frames! When the 
second picture is perfect, copy it to the 
third and start work on that. 

Flickering technique 

The speed option is only calibrated for 
seconds, and the fastest speed is 
achieved by entering '0' in response to 
the speed prompt. Experiment with the 
picture order: I found that repeating 
frame 5 in mid-sequence gave a 
smoother motion. Although you may 
only draw a limited number of frames 
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because of memory limitations, you 
can flicker them as often as you like. I 
found that by entering the frame 
sequence 1 -2-3-4-5-5-4-3-2 I could 
obtain a continuous loop of bird flight. 
A further enhancement would be to 
include a background and change it 
from frame to frame to give the illusion 
of vertical or horizontal movement, in 
addition to the flapping of wings in the 
foreground. 

Crashing 

As long as you're reasonably careful 
with the program it shouldn't crash. 
The stop key should only be used in dire 
circumstances. GOTO 50 will take you 
back to the menu without losing any¬ 
thing but may cause problems later on 
because flags have not been correctly 
set. RUN will lose all the variables, so 
although the frames will still be open, 
the number of open frames will no 
longer be stored. If you accidentally 
type RUN, press Stop to come back out 
of the program and type:— 
bt = ((bottom frame number)) 
tp = ((top frame number)) 

GOSUB 4090 

This will save the open frames on tape 
drive 2. 


Rules and categories 

Competition Entry Categories 

1. ANIMATOR PROGRAMS 

2. VDU ANIMATION SEQUENCE 
(STANDARDMACHINE) 

3. VDU ANIMATION SEQUENCE 
(NO MEMORY LI MIT) 

4. FILM SEQUENCE 

In each category, entries will be 
accepted from: 

a) Individuals/private groups 

b) Schools 
CATEGORY la: 

ANIMATOR PROGRAMS 
(STANDARD MACHINES) 

RULES 

1. This category isfora program orsuite 
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of programs which may be written in 
machine code, assembly language 
and/orany high level language. 

2. The program(s) must run on standard 
unexpanded machines. For those 
machines which offer different RAM 
versions (Spectrum, Lynx, Sirius, etc), 
the judges will take the version used 
into consideration when evaluating the 
program(s). 

3. The program will enable a non¬ 
programming user to carry out the 
following operations: 

a) Draw onto the VDU using the 
keyboard or joystick. 

b) Display on the VDU an animated 
sequence created by the user. 

c) Save theanimation to tape or disk. 

d) Load the animation from tape or 
disk for view/modification. 

4. You will be judged on (in no particular 
order): 

1. Ingenuity and originality of the 
code. 

2. Efficiency of the code. 

3. Effective use of the machine's 
capabilities. 

4. User-friendliness 

5. Readability of code. 

CATEGORY 1b: 

IMAGE MANIPULATION PROGRAMS 
RULES 

1. This category isfor a program or suite 
of programs which may be written in 
machine code, assembly language 
and/or any high level language. 

2. The program(s) may run on ex¬ 
panded machines and may involve the 
use of digitising equipment (graphics 
tablet, etc.) 

3. The program will enable a non¬ 
programming user to carry out the 
following operations: 

a) Input a drawing to the program. 

b) Display manipulated versions of 
the drawing on the VDU for frame 
by frame capture on film or video 
tape. 

4. You will be judged on (in no particular 

order): _ 


1. Ingenuity and originality of the 
code. 

2. Efficiency of the code. 

3. Effective use of the machine's 
capabilities. 

4. User-friendliness. 

5. Readability of code. 

CATEGORY 2: 

VDU SEQUENCES 
(STANDARD MACHINES) 

RULES 

1. In this category machines may be 
expanded up to a maximum of 128k 
RAM. 

No other modifications to standard 
machines are permitted. 

2. An entry in this section will do the 
following: 

a) Allow the sequence to be loaded 
from tape or disk. 

b) Permit the judges to repeat view 
from the keyboard. 

3. Sequences will be judged entirely on 
artistic merit in the context of the 
capabilities of the chosen machine. 

4. The sequences must run on standard 
machines. Entries for the Sirius or IBM 
will be judged in monochrome only. 

CATEGORY 3: 

VDU SEQUENCES 
(NO RESTRICTIONS) 

RULES 

1. In this category no hardware holds 
are barred. 

2. Entries will be judged entirely on 
artistic merit. 

CATEGORY 4: 

FILM SEQUENCES 

1. Submissions will consist of a single 
reel of 8 or 16mm film or a single video 
cassette. 

2. All frames on an entry must be 
computer-generated images. Winning 
entrants may be required to demons¬ 
trate the techniques used. 

3. A paper detailing the program(s) and 
filming techniques used must accom- 

| pany each entry. 


CATEGORY 5: 

SPECIAL CATEGORY 
RULES 

1. As microcomputer animation is a 
relatively new field, we understand 
there may be entries which contribute 
new insights into the subject but which 
fall outside the categories we have 
drawn upforthe competition. Category 
5entrieswill be those which, becauseof 
their innovative nature, deserve spec¬ 
ial mention. Nominations for this cate¬ 
gory will be made by the judges only. 

General competition rules 

1. Any entry which contravenes any or 
all of these rules will be disqualified. 

2. Entries must be submitted in an 
evelope clearly marked PCW MICRO 
ANIMATION COMPETITION. 

3. Program entries shall consist of three 
copies of the material on disk or 
cassette. The software shall be labelled, 
stating format, baud rate, hardware 
requirements (including RAM) and any 
other relevant data. 

4. Film and video entries shall consist of 
one copy of the material, fully labelled. 

5. Comprehensive and legible docu¬ 
mentation shall be included with each 
entry. 

6. For entries in Category la or 1b a full 
listing must be enclosed. 

7. Each entry shall be accompanied by a 
completed entry form (not a photo¬ 
copy) from PCW. Entry forms will be 
published in three successive editions 
of PCW, beginning February 1984. All 
entry material received after 15 July 
1984 will be deemed ineligible. 

8. Employees of VNU Business Publica¬ 
tions and/or their relatives are not 
eligible to enter. 

9. PCW reserves the rightto declare any 
category vacant if no entry of sufficient¬ 
ly high standard is received. 

10. In the above and in all matters 

relating to the competition the judges' 
decision is final. No correspondence 
will be entered into._ 












Newbrain Animator: 
variables used 

ls$ —long(80column)orshort(40 
column)screen 
na$ —holdsframenames 
op —holdsmenuoptionchosen 
nf —numberofframesopened 

no —numberofnewframes 
opened 

x — pen x coordinate 

y —pen y coordinate 

xy —pencolour(1=white,0=black, 

other=character value) 
xp —characterxcoordinate 

yp —charactery coordinate 
ri —movespentwototherightif 
character pressed 

ch —originalcharacteratplotting 
/pen position 

po —position of pixel inside 
character 

eg —temporarystoreforcharacter 
zz —binary position at pixel inside 
character—see character 
codes forcharacterset 1 
fr —presentframe number 
dr —drawflag: 1-drawing mode, 
O-non-drawing mode 
ke —key pressed in drawing 
routine 

so —copy sourceframe number 

de —copydestinationframe 
number 

bt —load/save bottom frame 
number 

tp —load/savetopframe number 
nl —numberofframesto be loaded 

ns —numberofframestobesaved 
ye$ —yes or no 
n —saving, position counter 

co$ —eolourofelearframe— 
whiteorblack 

qf —quantityofflickerframes 
ff() —framestobeflickered(in 
order) 

di — has ff() been dimensioned— 

that is does it need clearing? 
1=yes,0=no 

i,ii,j, —general purpose variables. 
a$ 




PCW MICRO ANIMATION COMPETITION 
ENTRY FORM 

Category entered (one per entry form) 

Pleasetick la. Animatorprogram Q 

1 b. Image manipulator program (digitiser use) 

2. VDU sequence (limited memory) 

3. VDUsequence(unlimitedmemory) 

4. 8or16mmfilmsequence 
Name of entrant (or school entry project leader) 


! School(ifschool'sentry). 

i . 

j Addressforcorrespondence. 


Telephonenumber(day).(evening). 

If Category 2,3 or4statesequence title.< 

Machine.RAM (if appropriate) 
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WHY BUY A SLOW MICRO 
THAT IS STUCK IN BASIC? 


CAN IT DISPLAY A FULL-COLOUR TEST 
CARD LIKE THE 76K SHARP MZ-700? 

THE SHARP MZ-700: 

A REAL COLOUR COMPUTER WITH 76K OF MEMORY, 

KNIGHTS DESIGNED 512 CHARACTER GRAPHICS, 

4 LANGUAGES — BASIC, FORTH, PASCAL & MACHINE CODE, 


PLUS 50 PROGRAMS TO GET YOU OFF TO A FLYING START 
ALL FOR ONLY £215 
AS ABOVE, WITH BUILT-IN CASSETTE — £248 
AS ABOVE, WITH CASSETTE AND 4-COLOUR PRINTER PLOTTER — £359 


SHARP APPROVED MZ700 SOFTWARE CREATED BY KNIGHTS: 


PROGRAMS: 1. Wizard’s Castle 

2. Suicide Run + Space Fighter 

3. Exploding Atoms 

4. Poker 

5. Cribbage 

6. Othello 

7. Bomb Run + Cosmic Invasion 

8. Caterpillar Crawl 

9. American Bowling 

10. Vicious Viper 

11. Gate Crasher + Jungle Jinks 

12. Le Mans Turbo 


13. Greedy Gremlins 

14. U.F.O. 

15. Galactic Invaders 

16. Rescue Plane 

17. Knights Castle 

18. Trap of Doom + Cave Adventure 

19. Space Invaders 

20. Teach Tables 

21. Teach Division 

22. 4 Programs on one cassette! 

— BASIC Tutorial + Demonstrator + Teach 
Music Scales + Motoring Costs 


ALL PROGRAMS ABOVE JUST £3.47 EACH 


MZ-700 WEE PASCAL LANGUAGE + SAMPLE PROGRAMS £13 
MZ-700 FORTH LANGUAGE + 10 SAMPLE PROGRAMS £13 

MZ-700 KNIGHTS EXPERT MACHINE CODE + 5 PROGRAMS £13 
KNIGHTS STOCK CONTROL — POWERFUL FAST PROGRAM £25 
MAIL LIST/ADDRESS BOOK /DATA SEARCHER £25 

BUDGET FORECASTING ACCOUNTS £25 


WRITE FOR FULL DETAILS OF THE MZ-700 SYSTEM & WE’LL TELL YOU: 

HOW WE DESIGNED THE SPECIAL CHARACTER SET FOR SHARP, 

HOW WE HAVE NEVER CHARGED TO REPAIR A SINGLE SHARP IN 9 YEARS OF SALES 

RING ABOUT THE NEW MZ-700 DISK INTERFACE 

U.K. CUSTOMERS GET FREE SECURICOR DELIVERY, BUT REMEMBER TO ADD VAT. 
CUSTOMERS OUTSIDE THE U.K. ADD £10 FOR AIRMAIL 

ACCESS AND VISA ORDERS WELCOME 

OR ASK ABOUT KNIGHTS CREDIT CHARGE — E.G. AN MZ-700 COSTS £25 DEPOSIT AND £10 MONTHLY 
(A.P.R. 30.6%) 

Knights T.U & _ 

©©(MPUJTE^S 

108 ROSEMOUNT PLACE, ABERDEEN AB2 4YW 

Telephone: 0224 630526 Telex: 739169 “KNIGHTS TV” 




■COMPUTER WAREHOUSE 


THE ‘ ALADDIN* S‘ CAVE OF COMPUTER AMD ELECTRONIC EQUIPMENT 


1000’s OF 
BARGAINS 
FOR CALLERS 


HARD DISK DRIVES 

refurbished DIABLO/DRE series 30 2.5 Mb disk drh 
RK05, NOVA, TEXAS compatible. ^ £550 00 

Exchangeable type (via lid removal) £295.00 
me3029 PSU unit for 2 drives £125.00 

DIABLO/DRE 44-4000A/B 5+5 ex stock from £995.00 


HOTLINE DATA BASE 


----- _ _ "COMPUTER ‘CAB 1 

DISTEL© 


1000's of spares foi 


se repair, refurbishing se 


0 baud, full duplex CCITT tones, 8 bit 

01-679 1888 

MAINS FILTERS 


CALCOMP PLOTTERS 

936 3 colour digital incremental, 37” drum, parallel 
interface and accessories £2,500.00 

7184 colour digital 8 x 5 FEET flat bed& controller 
(cost 25,000) 1 only at £1,950.00 

Viewing by appointment 


MS 


COOLING FANS 

Keep your hot parts COOL and RELIABLE 
• ! * u our range of BRAND NEW professional 

Wo. Dim. 92 x 92 x 25 mm. 

‘ ire 240 v equipment fan complete with 
|uarxl£9.95 ; _ ^ o ^ ^ 

i. NEW£6.! 
BUHLER 69.11.22. 8-16 v DC micro 
' ture reversible faa Uses a brushless 
motor for extremely high air flow, 
it silent running and guaranteed 10,000 

. j. Measures only 62 x 62 x 22 mm. 

Current cost £32.00. OUR PRICE ONLY 
El 2.95 complete with data. 
MUFFIN-CENTAUR standard 4" x 4" x 1.25” 
in supplied tested EX EQUIPMENT 240 v at 
‘““""■ll £4.95 or BRAND NEW 240v 
)’s of other fans Ex Stock 



mode PSU, Mains filtering, and twin fan cooling. 

Originally made for the famous DEC PDP8 computer 
system costing thousands of pounds. Made to run 24 
hours per day the PSU is fully screened and will delivt 
massive +5v DC at 17 amps, +15v DC at 1 amp and - 
DC at 5 amps. The complete unit is fully enclosed witf 
removable top lid, filtering, trip switch, ‘Power’ and 'Ru 
LEDs mounted on Ali front panel, rear cable entries, etc. 
etc. Units are in good but used condition - supplied for 
240v operation complete with full circuit and tech, man 
Give your system that professional finish for only 
£49.95 + Carr. Dim. 19" wide 16" deep 10.5” high. 
AtecfavaHabfe* LESsPpSlL widt^FANS etc. Interna, dl... 
119"w. 16"d. 10.5”h. £19.95 Carriage & insurance £9.50. 


BRAND NEW CASED 
WORD PROCESSOR 
KEYBOARDS 

: Made by the famous 'KEYSWITCH' 
corporation, for a well known computer 
ipany's top of the range word processor at a 
a of over £200.001! Constructed around an 
internal INTEL 8048 cpu this superbly styled 106 key 
keyboard was intended to interface with a main computer via a 
" I interface. Standard HALL EFFECT long life switches 

... _ .... _. . buffered by 74 series TTLics to the eight bit CPU 

,_ jrt enabling simple modification to your own custom decoding logic via an 
EPROM etc. Many other features for the most exacting user include: numeric 
keypad, cursor control pad, ten clear top function keys, LED indicators, 

■ • - — ,: -1 BRAND *"•*" -- 1 


single 5v supply on-off lock switch etc. Suppliec 
with circuit diagram. ONLY £49.95 + £2.0C " 


Details Post & Packing on all fans £1.60 L with circuit diagram. OMl Y £09.95 + £2.00 P&P 

«£ SUPER PRINTER SCOOPWSNS^- 

^250 ___ _ nW*£fW+CAR. + VAT^rT--H 



CENTRONICS 739-2 

The "Do Everything Printer" at a price that will NEVfcK be 
repeated. Standard Centronics interface, full graphics, 

4 type fonts with high definition & proportional 
spacing for word processor applications. 80-132 
columns, single sheet, roll or sprocket paper handling plus 
much more. Available only from DISPLAY ELECTRONICS 
at a ridiculous price of only £199.00 
Options: carriage & insurancef/0,00 
Interface Cabl e£10.00 


SOFTY 2 


1 The amazing SOFTY2. The complete "toolkit” 
for the open heart software surgeon. Copies, 
Displays, Emulates ROM, RAM and EPROMS 
ofthe2516,2532varlety.Manyotherfeatures 
include keyboard, UHF modulator. Cassette 
interface etc Functions exceed capabilitiesof 
units costing 7 times the price! Only 
£159.00 pp£1.95 Data sheet on request 



FR0MEI95 + CAR. + VAT 
illy fledged industry standard ASR33 data 
terminal. Many features including ASCII 
keyboard and printer for data I/O auto data 
detect circuitry. RS232 serial interface. 110 
baud, 8 bit paper tape punch and readerfor 
off line data preparation and ridiculously 
cheap and reliable data storage. Supplied in 
good condition and in working order 
Options: Floor stand£ 12.50 + VAT 
KSR33 with 20ma loopinterface£/75.00 + 

1 Sound proof enclosure£25.00 + VAT 

QUALITY INTERFACE CABLES & CONNECTORS 

- ° 'IB D25S to 10ft 18 way£4.90 22/2C D25S to 16ft 22 way£6.50 

- ~~ -ay£2.90 22/3C D25S to D25P 15ft 22 way£//.50 

_.t 22 way £8.50 1014B Dl 5P to 12ft 15 way (BBC) £2.90 

5ft long 95 P 12/15 10 way cable 12ft long £1.00 

--— 

SUPER DEAL? NO - SUPER STEALV. 

The FABULOUS 25CPS TEC Starwriter 
Daisy wheel printer at a fraction of its original cost. 

A* 0NLY£j99+ VAV-~ 

Made to the very highest 
spec the TEC Starwriter, 

FP1500-25 features a 
heavy duty die cast 



processor electronics 
offer full DIABLO/QUME 
command compatability 
and full control via CPM Wordstar eta 
Manyotherfeati 

-“-‘■-bie t u or 12 pitch, tun width 381 .. 

-- standard RS232 serial interface wifh handshake.’ 

Supplied absolutly BRAND NEW with 90 day guarantee and FREE daisy wheel 
and dust cover. Order NOW or contact sales office for more information. 
Optional extras: RS232 data cable El 0.00. Tech manual £7.50. Tractor feed 



DISPLAY I 


jL PRICES PLUS VAT. 


DRE 7100 

8" Disk Drives 
New £225+ VAT 

tiiMO MONITORS 

12” CASED. Made by the British KGM Co. 
Designed for continuous use as a data 
display station, unit is totally housed in an 
attractive brushed aluminium case with O 
OFF, BRIGHTNESS and CONTRAST 
controls mounted to one side. Much 
attention was given to construction and 
reliability of this unit with features such at, 
internal transformer isolated regulated DC 
supply, all components mounted on t - 

fibreglass PCB boards-which hinge- 

ease of service, many internal controls for 
"—arity eta The monitor accepts standard 
. _ ohm composite video signal via S0239 
socket on rear panel. Bandwidth of the unit 
is estimated around 20 Mhz and will display 
most high def graphics and 132 x 24 lines. 

' 'nits are secondhand and may have screen 
_ jrns. However where burns exist they are 
only apparent when monitor is switched off. 
Although unguaranteed ali monitors are 
tested prior to despatch. Dimensions 
approx. 14" high x 14” wide by 11” deep. 
Supplied complete with circuit 240 volt AC 
operation. OMIY £45.00 HUS£9.50 CARR. 

’ CASED. Again made by the KGM Co 
....ha similar spec as the 12” monitor. 
Originally used for large screen data 
display. Very compact unit in lightweight 
case dim. 19" H x 17" D x 22" W. All 

-1 electronics and composite video 

input make an ideal unit for schools, clubs, 
shops etc. Supplied in a used but wor'-’-- 

JUIlY£55J)0PLyS£^ 

SEMICONDUCTOR! 
‘GRAB BAGS’ 

Mixed Semis amazing value contents 
’nclude transistors, digital, linear, I.C.’s i 
liodes, bridge recs., eta eta All device 
guaranteed brand new full spea with n 
facturer’s markings, fully guaranteed, 

50+£2.95 100+£5./S. 

TTL74 Series A gigantic purchase of i 
"across the board” range of 74 TTL set 


DEC CORNER 

MOSTEK CRT 80E Brand new dual 
eurocard, Z80 based VT100 PLUS 
emulator with graphics etc £49 9.00 

BALL-MB 3.5” Box, LTC, PSU £3 - 

RK05-J 2.5 Mb disk drives £» 

PDP1105 Cpu, Ram, i/o. £4 

DILOG DOIOO RK05 LSI 4 x RK05 dL.. 

-.. £450.00 

ir' ' 

LAX34-aLlA34 tractor feed £35.00 

LA34 Keyboard assembly £75.00 

BC05W-15 interface cables £23.00 

H317B interface adaptor £295.00 

1000's of spares EX STOCK 
or DEC PDP8 PDP11 PDP15 
+ peripherals call for details. 

ALL types of Computer 
-* ‘"1 spares wanted 


for prompt Ci 


H PAYMENT 


ited are for U.K Mainland, paid cash with order in Pounds Stirling PLUSVAT .Minimumordervalue£2.00 Minimi imCrerlit 
10.00. Minimum BONA FIDE account orders from Government depts. Schools, Universities and established companies I 

0 Where postand packing not indicated please ADD 60p + VAT Warehouse open Mon-Fri 9.30 — 5.30. Sat 10.15 — 5.3Q 


LI cr i priNirr 32 Biggin Way, Upper Norwood, London SE19 3XF 
— — — — I I^Lil II - • Telephone 01-679 4414 Telex 27924 
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COLOUR GRAPHICS 

2 New Additions to the 
PLUTO range! 

★ Single Board PLUTO to fit inside the 

sinus 

768H x 576V resolution in 16 colours 

* apricot 

INTERFACE 

The full PLUTO Colour Graphics range can now be 
added to the Apricot Personal Computer 


Send for details of the complete PLUTO range 



RESEARCH 

COMPUTER GRAPHICS 


lo Research Limited, 117-121 High Street, Barnet, Hertfordshire, EN5 5UZ. 
Telephone: 01-441 5700 
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BBC MODEL ‘B’ MICRO 


UNIQUE OFFER] 


When you buy a BBC ‘B’ for from us ’ 

we will give you a 


which can be put towards the cost of an 
Epsom Printer or 800K Disc Drive, if 
purchased within 3 months. 



The BBC has become the most popular 
Educational Computer in Britain, not on 
gimmicks, purely on merit. Comp Shop have 
the largest stock in the country. A stock of 
400 upwards with full engineering support 
and a full compliment of spares available. 


AUTHORISED ACORN DEADER 

BBC A to B Upgrade £80 Speech Upgrade £55 
Disk Upgrade £90 Econet Upgrade £60 


BBC COMPATABLE 
DRIVES BY CUMANA 



Single 100K £189 Single 400K £349 

Dual 200K £349 Dual800K £549 


All with own Power Supply 
BBC Drives also available 


TORCH* 

COMPUTERS -Wei 1 * 

Z80 DISC PACK 



includes 800K Disc Drives, 64K RAM and Z80 
FITTED FREE & WHILE-U-WAIT 



MADE BY MICROVITEC CUB 
HIGHLY RECOMMENDED 



8 internal si 

AUTHORISED APPLE DEALERS 


SYSTEM 1 


SYSTEM 2 

Apple lie 128K - Disk with controller - 80 Colt 


SYSTEM 3 


SYSTEM 4 


Apple He 128K - Disk 




ELECTRON 


COMPSHOP WAS ESTABLISHED IN 1978 
AND HAS CONTINUALLY OFFERED THE 
BEST IN MICRO COMPUTERS TO 
DISCERNING CUSTOMERS. WE SELL ONLY 
COMPUTERS AND PERIPHERALS, AND 
THEREFORE CAN OFFER THE SUPPORT 
MANY OTHER SHOPS 

n H UMAT —| 



EPSON FX80 
PRINTER 

.ML 


THE WORLD’S 
MOST 
POPULAR 
MATRIX 
PRINTER 



& condensed charactt 

160 CPS, proportions ___ 

defined graphics. Hi-res graphics. Supe 


A 

REMSTAR 
* DAISYWHEEL 
PRINTER 



Low cost daisywheel V 
printer/typewriter _ 

changeable daisywheels. 

Has all the usual features and more. Portable-case 


KEYTRONIC 
IBM COMPATABLE 



Low Profile, Tactile Feed Back, 
Microprocessor Controlled, Solid State 
Capacitance Switches, IBM Compatable 
Keyboard complete with Specification Sheet 
and Coil Connecting Cable. 

AS USED ON MAY IBM LOOK-ALIKE 
COMPUTERS 


ALSO STOCKED 

OKI Microline Printer, Software, UHF 
Modulators, Diskettes, Cassettes, Ribbons, 
Books, Printer Paper, Cables, Connectors and 
Spare Parts for all makes Of computers. 
Computer Desks. 


TELEPHONE SALES 
OPEN 24 hrs. 7 days a wet 
01-449 6596 


FULL AND FAST REPAIR SERVICE AT YOUR DISPOSAL 
EDUCATIONAL ENQUIRIES AND ORDERS WELCOME. 
QUOTATIONS GIVEN. 

ONE YEAR WARRANTY ON ALL PRODUCTS 
All prices quoted are exclusive of VAT. Delivery is added at cost 
Please make cheques and postal orders payable to COMP SHOP 
LTD., or phone your order quoting BARCLAYCARD.' ACCESS, 
DINERS CLUB or AMERICAN EXPRESS number. 


14 Station Road, New Barnet, Hertfordshire, EN5 1QW 
(Close to New Bamet BR Station - Moorgate Line) 
Telephone: 01-441 2922 (Sales) 01-449 6596 
Telex: 298755 TELCOM G 

OPEN (BARNET) - 10am - 7pm - Monday to Saturdi 
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* BETTER VALUE MAIL ORDER SUPPLIES FOR YOUR MICRO* 


TDK DISKS 


| 5.25" DISKETTES 


|B. iJiSii 


SL ii H 


(DISK DRIVE 
HEAD CLEANING 
KITS , 






ensure'ihatltmnteinfthe ' hf .TnJ of 


COMPUTER 



DATALIFE DISKS 




manufacturer. Full 5 year 


5.25 ' DISKETTES 


Sis™ 


W*8LM 



K 


XIDEX DISKS 



si™ 


g ?ui!peto 77 Sf 8§ tack qSS: 



TDK CASSETTES] 


psssil 


PRINTER STAND I 



ise with dot matrix printers. Lifts I 


ZSm 

choice of rubber feet/sticky 




IlgSSKSaH^J 


NEW1984 PRICES * I 0 X P 

e mail order division of the 8FI Electronics Group FREEPOST West MoieSey 

ndependent diskette supplier. g urrey KT g 0QF y e |. Q1 . 941 .4066 
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Get it in one 

Would you like to be able to pinpointexactiy where yourprogram is 

on tape? Every time? Well, nowyoucan. Clive Hood's idea is 

simplicity itself and you can put it into effect right away. 

If you read the manual supplied with 
your micro, you'll quite possibly come 
across a line like 'Each time a cassette is 
used it must be fully rewound and the 
counter reset to zero...' or else 
'... leave a large blank space between 
programs'. 

It was when 1 was frustrated at this 
vagueness and time-wasting that 1 
happened upon Radio 4's In Touch 
feature. The programme, intended for 
the visually handicapped, mentioned 
that 'talking book' cassettes have page 
numbers on theirflip sides. If you think 
about it, a book without page numbers 
is inconceivable, and that applies to 
talking books as well. 

The result is that the working side of 
the tape runs one way and the index 
sideflows in the opposite direction and 
so has to be numbered backwards. 

one like this: 359 ... 358 .. . 357. .. 

Another way is to use the micro itself 
(isn't that what you bought it for?). On 
the BBC with its built-in real time clock, 
an index prompting routine (see Fig 1) 
will tell you not only which number to 
dictate, but when to dictate it. (Editor's 
note: micros without clocks could use 
an interrupt-driven routine: see PCW 
June '83, pt72, for a (NewBrain) 
example.) Notice that for our purpose 
the timing of the indexing is immate¬ 
rial: aim for a new number every two 
seconds. The purists among you might 
object if the index doesn't count down 
to exactly nought, though this doesn't 
matter. However, for your benefit, first 
check how long it takes the tape to run 
from end to end. If you need a 
stopwatch, thefollowing program from 
the BBC User Guide will do nicely: 

3 '. . .the advantages of indexing far exceed one’s 

expectations. In particular, there is no longerany need 
for lengthy rewinds; one moves from wherever the tape 
waslastused.’ e 

Any length of cassette may be used, 
but for our purposes it is best to keep to 
this advice: go for good quality short 
tapes, the Cl 2 size will hold a lot of 
information. 

The spoken index takes up the whole 
of one side of the tape — which may at 
first appear a waste. But — as you will 
discover—the advantages of indexing 
far exceed one's expectations. In par¬ 
ticular, there is no longer any need for 
lengthy rewinds; one moves from 
wherever the tape was last used. 
Provided a simple routine is adhered to, 
there is never the slightest doubt 
exactly where to record the next SAVE. 

Preparing the index 

Using the cassette player's built-in 
condenser microphone or, if you have 
one, a hand-held mike, dictate a de¬ 
scending series of numbers along one 
> side of the tape. Thereare two ways you 
can do this without fluffing it. Using my 
Casio HL-807 pocket calculator, take 
advantage of its 'K' constant feature, 1 
key 1 — 360, whereupon each time 1 
press 'equals' the display steps down 

5 CLS 

10 T=TIME 

20 PRINTTAB(10,12);(TIME-T)/100; 

30 GOTO 20 
(press ESCAPE to halt) 

An actual example is as follows: the 
tape ran for 7% minutes. Multiply by 60 
gives 465 seconds. Divide by (= 
seconds per number) IV 2 which gives 
310 as thefirst number, so edit line 40 of 
the INDEX program to read: 

40 FORE=310to0 STEP-1. 

What matters is, whether you count 
down to zero or not, that every one of 
the index numbers has an exactly 
corresponding spot on the working 
side of the tape. 

It is worth doing this job clearly and 
well, because it only needs to be done 
once: all your other cassettes may be 
indexed by copying from the master 
index. This requires a second cassette 
player which you should be able to beg 
or borrow (1 don't hold with stealing!). 
The two are linked byacablewithaplug 
at each end (use your computer's own 
cassette cable) taking the output from 
the transmitting machine's Monitor 
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socket to the other's Record socket. To 
preserve good sound quality be sure to 
set the transmitting machine's output 
to a low level. Care here will ensure that 
all your cassettes have equally good 
indices. 

In use 

To use the cassette, give the three plugs 
at the cassette player end the following 
treatment: 

RECORD. (Stays put). 

REMOTE. (This is the switching circuit 
that starts and stops the motor. Nor¬ 
mally this plug should be partly with¬ 
drawn to allow the cassette to operate 
in playback mode. In fact, I have 
soldered a push-button switch (push 
for on) into the flex between the 
computer and the cassette player to 
give instant control). 

MONITOR. (Partly withdraw thisplug in 
order to read the index. Once again I 
have in fact shunted the jack circuit's 
terminals with a variable 'pot' resist¬ 
ance so as to leakafewmilliampstothe 
speaker, so my plug stays put). 

Keep a notebook in which one page is 
devoted to each cassette, or else write 
(neatly) on the cassette sleeve. To 
LOAD an indexed program, look up its 
index and position the tape two num¬ 
bers below that. Invert the cassette, and 
there will then only be three or four 
seconds to wait before the VDU signals 
that it has found the program. 

To SAVE, position the tape two 
numbers higher than the number fol¬ 
lowing the end of the last run program. 
Turn the tape over and away you go 
(don't forget to make a note of the 
number). 

I continue to experience what a great 
help this system is. Recently, I was 
expecting two knowledgeable friends 
to visit me so I could demonstrate three 
of my programs which were among 
other programs on three separate 
cassettes. Before my visitors arrived I 
was able, with very little effort, to 
pre-position each ta pe so that each load 
started within seconds of issuing the 
command. Apart from the great saving 
of time and the near impossibility of 
making a mistake, there is the satisfac¬ 
tion of a system that looks as efficient in 
practice as it sounds. 


10 REM **INDEXprompt**C Hood 
20 REM Editline40towhateverrange 
ofnumbers 

30 REM you require,eg, E=360 
40 FOR E=12 TOO STEP-1 
50 F=TIME+150 

60 REPEATUNTILTIME>=F 
70 IFEC0THEN120 

90 VDU23;8202;0;0;0; 

100 PRINTTAB(9,12)E 

110 NEXT 
120 VDU7 
130 END 

Fig 1 BBC index prompting program 
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Because we at NEC make most of 
the components for our computers, 
this naturally gives us a price/performance 
edge over comparable systems. 

Which other company could offer a 
64K Byte CP/M system like the PC8000, 
with dual SWdisc drives and monochrome 
monitor, opening the door to a wide 
range of business software-including 
integrated accounting, word processing, 
business planning and graphics -for 
just £1,195? 

Whatever the size of your business, 
there’s an NEC personal computertogive 
you the best price/performance in its class. 

Up to 20 megabytes on the APC. 

Or briefcase portability with the 
amazing PC8201. 

* PC8000 64K CP/M SYSTEM DUAL 5/«" DISC DRIVES 
MONOCHROME MONITOR £1,195 EXCL. VAT. 

* PC8800 64K EXPANDABLE SYSTEM MONOCHROME 
MONITOR DUAL 5'A" DISC DRIVES £1,455 EXCL VAT. 

* PC8201 LATEST IN PORTABLE TECHNOLOGY, 16KRAM, 

32K ROM READY TO USE, £475 EXCL VAT. 


PC-8000 Senes 

Personal Computer. £1,195* 


PC-8201 Series 

Portable Personal 
Computer. £475* 




PC-8800 

Series 

Personal 

Computer. 

£1,455* 
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NEC DEALERS: 

Aberdeen Mr B D West, Tyseal Computers 
Ltd. 0224-647365 Bath Mr D Broadway, Jade 
Computers 0761325670 and 36397/8 
Birmingham Mr A Bell, adtempus Business 
Systems 021477 9789 Borehamwood 
Mr T Benson, Mastermicro Ltd. 01-953 6368 
Bridgnorth Mr A S Vincent, Jentech Services 
Ltd. 07462 61458 Brighton Mr R F Hunter, ■ 
Brighton Computer Centre 0273 673114 
Bristol Mr J Champion, Cashpoint (EPOS) Ltd. 
0272 277518 Bristol Mr S Taylor, Teffont 
Business Systems Ltd. 0272 297737 
Canterbury Mr C B Raines, Mr J R Weller, 

Jutea Ltd. 0227 830083 Charmouth 
Mr A K Hathway, Fenway Controls Ltd. 

0297 60223 Chiddingfold Mr A Lamont, 

Ms J Denby, Crown Management Systems Ltd. 
042879 3636 Colchester Mr K Davies, 

Emprise Electronics Ltd. (0206) 865926/ 
870353/47242 Coventry Mr G Tranter, 

Mrs E Richardson, Coventry Micro Centre 
(0203) 58942 Cowes, Isle of Wight 
Mr A Medley, Cemoc Ltd. 0983 290584 
Dorchester Mr B Savage, Dataman Designs 
(0305) 68066 Dundee Mr B D West, Tyseal 
Computers Ltd. 0382 22613 Edgware Supra 
Impex Ltd. 01-952 0748 Eire Mr A Kelly, Pye 
(Ireland) Ltd. Dublin 984411 Glasgow 
Mr P Hughes, Albany Data Systems Ltd. 

041226 4757 Glasgow Mr M Gallagher, 
American Computers & Engineers Ltd. 

041248 2427 Grantham Mr R Eyre, 

ACC Data Systems Ltd. 0476 66611 
Guernsey Mr E Ferbrache, Micrologic 
Systems Ltd. 048128789 (from 1st Sep). 
Hassocks Dick Hall, Dovetail Computers & 
Peripherals Ltd. (04446) 45311 
Hemel Hempstead Mr D Stafford, Chiltern 
Datalink 0442 212714 High Wycombe 
Mr M A Curley, Hyford Business Machines 
0494 446003 Huddersfield Mr G A Vevers, 
NMR Computers (0484) 682905 Ilford 
Abbotsford Computers 01-599 2191 
Kingswood Mr P D Boylan, 0737 83 2738 
Zilobyte Systems 01-5881936 Leeds 
Mr M Cullen, Hepworth Computer Services 
05324 40265 Leicester Mr G A Holt, 

Computer Store (Leicester) LtcL.0533 882955 
Liverpool Mr I Thompson, Liverpool 
Software/Asterfret Trading Ltd. 051-727 8050 
London WC1 Mr C Idnani, London Computer 
Centre Ltd. 01-387 4455 London WC1 
Mr K Lockwood, Abbotsford Office Equipment 
Ltd. 01-837 3980/5478 London WC1/EC1 
Mr R Sharpe, Berrys (Shortwave) Ltd. 

01-8318001/2 & 01-405 6231 London W1 
Mr M R Gadd, Miss K Bird, John Lewis 
Partnership Radio & TV Dept 
118 New Cavendish Street London W1A 4ZR 
01-637 3434 Ext 5403 London NW1 
Mr M Kraftman, Bonsai Ltd. 01-580 0902 
London SW Mr M Lagan, Interam Computer 
Systems Ltd. 01-622 9373 and 01-675 5326 
London SW Sea Net (UK) Ltd 01-946 7441 
London EC Mr B Smith, Marchessa Ltd. 

01-8310224/5 London EC1 Mr J Davies, City 
Computer Centre 01-628 3531 London N1 
Mr I Gibson, POS Marketing (UK) Ltd. 

01-8371165 London N1-N22 Mr J A Wynne, 
Professional Data Services Ltd. 01-446 4889 
London W2-W10 Tom O'Brien, SSCS Ltd. 
(Selected Software & Computer Systems Ltd.) 
01-3515622/6 London NW Mr S Virji, Steiger 
Computers Ltd. 01-9616000 Loughborough 
Mr D O'Sullivan, Data One Systems 
0509 37281/2 Central Milton Keynes 
Mr S Robotham, John Lewis Partnership 
0908 679171 Newcastle Upon Tyne 
Mr R Owen, Comp'uteritLtd 0632 845262/3/4 
Northampton Mr P Scott, Basic Computers & 
Systems Ltd. 0604 710 740 Nottingham 
Mr V Skitt, Skytronics Ltd. 0602 781742 
Oxford Mr M A Curley, Hyford Business 
Machines 0865 723511-2-3 Petersfield 
L Robinson, A Madeod Strongwight Ltd. 

T/A Community Computers 0730 87567 

(0202) 679546 Portsmouth Mr D Barker. 
Cemoc Ltd 0705 739020 Portsmouth 
Mr Elliot, RDS Computers & Business Services 
Ltd. 0705 751194 Reading Mr J McRae, 
Computer 100 0734 591616 Sandy 
Mr J W Adams, Electron Systems (Sandy) Ltd. 
076 781195 Shrewsbury Mr M Ford, Mardol 
0743 57345 Stafford Mr B Balcanquall, 
Computerama (0785) 41899 Swaffham 
Mr T M B HunL Breckland Business Systems 
Ltd. (0760) 21637 Taunton Mr J J Williams, 

CSM Computer Services 0823 76698 Telford 
Mr A Vincent, Jentech Services Ltd. 

0952 506 772 Warrington Mr D Dewsnap, 
Desktop Computing Ltd 092 5415415 
Weybridge Ms S Phibbs, IKS Consultancy Ltd. 
97 54526 Whitehaven Dr Smith, H L Elliott ' 
Rqdio and Television Retailers (0946) 3671 
Windsor Mr J Gripton, Computer Electronics 
Ltd. (07535) 62028 and 55667 Windsor 
Mr B Chapman, Castle Computers 
(07535 58118) Worcester Mr R J Rook, 

Dateort Ltd. 0905 425195/428505 Worthing 
Mr S C Shannon, Computing 2000 Ltd. 

0903 36247 
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IBM PC 

RAM boards with Asynchronous Serial Port 
All boards expandable to 256K 


64K + 

£180 

128K + 

£220 

192K + 

£265 

256K + 

£305 

SIRIUS/VICTOR 

128K RAM 

£175 


(not expandable) 

128K RAM £210 

(expandable to 384K) 

256K RAM £280 

(expandable to 384K) 

384K RAM £355 

TIMEKEEPER/CLOCKBOARD 
with back-up battery 

£99 

^cipptall&He 

cAristocards 

Interfaces complete with 4ft cable & connector 
Graphics Interface £69 Parallel Interface £64 
Serial Interface £69 68000 processor board £320 

ALL OF THE ABOVE BOARDS ARE OF THE HIGHEST 
QUALITY MADE WITH THE VERY BEST COMPONENTS. 
THEY COME WITH COMPREHENSIVE MANUALS FOR 
EASY AND SAFE INSTALLATION 


NOW AVAILABLE EX-STOCK AT LOW PRICES 

64K DRAM (150ns) 

25+ £3.50 each -100+ £3.25 each 


GENEROUS DEALER DISCOUNTS AVAILABLE 
ON ALL BOARDS 


SIMON COMPUTERS LIMITED 

28 Lower Addiscombe Road 

Croydon 

Surrey CRO 6AA 

England 

Tel 01-680 4646 


DESIGNERS AND SUPPLIERSOF QUALITY 
MICROCOMPUTER BOARDS 
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Make the Basic of your Acorn Atom more powerful by addingyourown instructions 
to an expansion dictionary, as described by Vincent Fojut. 


Much has been written recently about 
the considerable attractions of user 
extensible languages. Indeed, many 
Basic coders may feel quite disadvan¬ 
taged when faced, for example, with 
their Forth-wielding brethren. But 
help is at hand. The following article 
describes a program, written for the 
Acorn Atom, which brings Atom Basica 
little closer to the Forth-like ideal of 
infinite expandability. A machine code 
routine can be assigned a name, added 
to an expansion dictionary, and then 
used like any other Basic command. 

Background 

On the Atom, most low level operating 
system functions (forexample, reading 
and writing characters) are accessed 
via a set of vectors held in RAM. Any 
calls to these routines are effectively 
indirect subroutine jumps to the 
address stored in the appropriate vec¬ 
tor. This provides a simple means of 
tweaking certain aspects of Atom Basic. 
Various enhancements or modifica¬ 
tions are possible, by changing the 
default address in a given vector to one 
which pointsto a user defined machine 
code routine. Of course, whenever the 
BREAK key is depressed (causing a 
system reset), the new address is 
overwritten by the original, and conse¬ 
quently needs re-initialising. This is a 
minor inconvenience, however, and is 
a small price to pay for the potential of 
customisation. The above technique 
provides the necessary hooks required 
to link-in our expansion program, as we 
shall see. 

Program operation 

As shown in listing 1, the expansion 
program makes extensive use of the 
Atom's excellent built-in assembler 
(sadly under-used by many). For those 
who are either unfamiliar with 6502 
assembly language, or just plain 
curious, an explanation of the inner 
workings is provided below. 

Normally, whenever the Atom can¬ 
not find a command in its Basic 
vocabulary, it performs an indirect 
jump, via the error vector at locations 
#202 & #203 (also referred to as 
BRKVEC). This vector normally points 
to the standard error handler at #C9D8. 

The code at label ZZO sets up the 
vectortopointtoanew routine, starting 
at label BBO (the expansion program 
proper). However, this alone is not 


sufficients ensure that the new expan¬ 
sion program will be invoked. Not only 
is the error vector reset by BREAK (like 
all other vectors), but the standard 
Atom read character routine 
(OSRDCH), whenever called, also re¬ 
sets the error vector to #C9D8. Conse¬ 
quently, the OSRDCH vector at #20A, 
#20B also needs to be changed, so that 
a new read character routine can 
ensure that the error vector is not 
overwritten. Line 240 sets up the 
OSRDCH vector to point to new code, 
starting at label LLO. 

With the above modifications, 
whenever a command cannot be found 
in the standard vocabulary, the Atom 
now jumps to our expansion program. 
This checks for a match in the expan¬ 
sion dictionary. If a match is made, the 
machine code routine, at the address 
specified in the dictionary, is executed. 
If no match exists, the program checks 
for the presence of a tool-kit or other 
utility ROM at #A000-#AFFF. This is 
achieved simply by examining certain 
addresses, within the above range, for 
the appropriate byte values. As written, 
the expansion program checks for the 
existence of the Program Power tool¬ 
kit. By changing the values compared 
on line 500, any make of utility ROM can 
be detected. Only if no match isfound at 
this stage, does the expansion program 
finally give up (having done all it 
reasonably can), and jump to the 
standard error handler at #C9D8. 

Creating new commands 

Now that we are familiar with the 
mechanism by which new commands 
can be added to Atom Basic, how are 
they entered into the expansion dic¬ 
tionary in the first place? The magic 
ingredient is the first of our new 
commands, called 'WORD'. This is a 
machine code routine (starting at label 
RR0 — see line 530) which allows new 
commands to be defined. It can be 
considered as a rough equivalent of the 
Forth defining word CREATE. The 
syntax is:- 

WORD, new-command-name, execu¬ 
tion-address 

This places the ASCII character string 
for the command name into the next 
free location in the dictionary, the string 
being terminated by a #6 (carriage 
return). In turn, this is followed by the 
start address of the machine code to be 
executed (stored in low-byte, high-byte 


order, as per standard 6502 practice). 

The start of the dictionary table is set 
in line 100(using the Basicvariable "B" 
as a pointer). The end of the table, 
effectively the next free location for 
new additions, is marked by a byte of 
#FF after the last valid execution 
address. See lines 130-180, which show 
the command WORD being set up as 
the first dictionary entry, and then used 
to form a small nucleus of additional 
expansion keywords. 

In keeping with Atom Basic conven¬ 
tion, keywords may be written in 
abbreviated form, followed bya period. 
When entering new command names 
using WORD, the initial upper case 
characters represent the shortest, 
abbreviation; subsequent lower case 
characters being optional. Therefore 
VList, for example, can be written as 
VL., VLI., VLIS. or VLIST, all of which are 
perfectly valid. Naturally, the user must 
ensure that any abbreviation is long 
enough to distinguish the new com¬ 
mand from any existing one. 

Expansion nucleus 

Though the essence of the program is 
to allow user defined extensions to 
Atom Basic,asmall body of useful extra 
commands have been provided as a 
starting point. Some of these (WORD, 
j VLIST and BASIC) are important 
'housekeeping' commands to facilitate 
using the expansion program. The 
functions and syntax of the nucleus 
commands are as follows:- 
WOrd — Allows new commands to be 
defined (see above). 

VList— Lists all new commands in the 
expansion dictionary (like Forth VLIST). 
BAsic — Sets the end of the table to the 
address after Basic itself. 

All words defined after 'Basic' are, 
therefore, no longer valid, and only the 
nucleus commands remain. This is a 
useful command for the start of a 
'defining' session, to clear down un¬ 
wanted definitions from the dictionary, 
and ensure that maximum memory is 
available for the newer commands to 
be defined. Used at the start of a 
program, it also prevents any program 
based definitions from creating dupli¬ 
cated entries in the dictionary, each 
time the program is run. See the short 
demo program for an example. 

PREss — Waits until a key has been 
pressed (returning the ASCII value in 
Accumulator). It is effectively the same 
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as LINK #FE94. This is a simple 
example of how existing operating 
system routines can be invoked by 
using meaningful command names 
instead of vague LINK commands. 
Furthermore, PRE. takes up less than 
half the bytes of LINK #FE94. 

KEY [@-Z] — KEY is followed by a 
Basic integer variable (@-Z), into which 
it places a unique value (non-ASCII) for 
the key pressed. If no key is pressed, a 
value of 255 is returned. KEY does not 
respond to the Ctrl, Shift and Rept keys. 
To examine the values returned, try:- 
DO KEY K; PRINT K; UNTIL 0 
NOise A,B — Produces a tone where A 
controls the duration and B alters pitch. 
A random element is introduced into 
the sound by referencing the Atom's 
random number seed. The effect is one 
of a steady tone mixed with a measure 
of white noise. Try 

FOR A=20TO100;FOR B=10T0200 
STEP 5; NOISE A,B; NEXT; NEXT 
SHape — The most complex of the 
nucleus commands. SHAPE allows a 
figure, or user defined character, to be 
drawn on the screen. It works in all 
available graphics modes, and will also 
draw in the appropriate colour, if the 
Atom colour encoder board is fitted. 
There are two forms to the command: 
SHAPE N,X,Y or SHAPE N 

X and Y, if specified, give the 
coordinate to which the cursor 
moved before drawing. N Points to the 
start address of data which defines the 
shape to be drawn. The first address 
holdsthenumberofnibblesusedir " 
definition ofthecharacter, which follow 
on immediately. The first two bits of 
each nibble determine how a point is to 
be plotted thus:- 
00 — do nothing 
01 —set Pixel 

10 — invert Pixel 

11 — blank Pixel 

The last two bits of each nibble 

specify the direction to be moved 
before plotting the next point. After 
using CORRECT (see below), the values 
for each direction are as follows:- 
00 —left 
01 — right 

10 —up 

11 — down 

As a brief example, let's imagine that 
we wish to define an L shape, three 
pixels high by two across. This would 
require four nibbles to define Pixels/ 
movement, which could be written: 
invertPixel,movedown =10-11 = #B 
invertPixel,movedown = 10-11 = #B 
invert Pixel, move right =10-01 = #9 

invertPixel, move right =10-01= #9 
— giving two bytes, #BB and #99. 

Assuming the data was to be stored 
from address #2805 onwards, the 
number of nibbles used in defining the 
figure is stored atthisaddress, followed 
by the nibbles themselves:- 
?#2805=4; ?#2806=#BB; 

?#2807=#99 

(this could also be written as !#2805 = 
#99BB04). 


10 PRINT*12" ABD0NS0F <0>"';G0T0 80 

20********************** 

30* A.V.WUNGAARDEN * 

40* tIUSKETIERSVELD 201 * 

50* 7237GT APELD00RN * 

60* THE NETHERLANDS * 

70********************** 

80 DIM LL3, BB20,ZZ1,RR7,009,DD5,HH1,SS7,KK1,NN2 
30 F„B=0TO66jLLB=#3000jN. 

100 B=#3300i?B=#FF 

110 P.$21jG0S.ajG0S.a;P.$6 

120 LINK ZZ0 

130*B="WOrd "j B=B+L.B+1 

140 ?B=RR0X256;B?1=RR0/256;B?2=#FF 

1R0 WORD, VLi st, DD0 i W0. ,SHRPe,3S0 

160 W0.,PREss,#FE94jU0.,CORrect,KK0 

170 WORD,KEY,KKljWORD,NQise,NN0 

180 WO.,BRsic,CC0 

130 P. -''"THE PROGRAM TAKES"'P-#3800" BYTES" 

200 END 
210aP=#3900 

220CVv8et new BRKVEC, RDCHVECx 
230 - ZZ0 LDA8(BB0/256 >jSTR#203jLDA8<BB0X256 STA*202 
240 LDRS< LL0/256 >jSTA#20BjLDA8(LL0X256>; STA#20A;RTS 
£50\wNei,j READCH routine - chan9es BRKYECnv- 
260■LL0 

270 JSR#FE94j CMP8#Di BNELL1 j TSX j LDA#106, XJ CMP8#C2 ; BEQLL2; LDA8#D 

280-LL1RTS 

290• LL2 

300 LDA8#DjSTA#100,Y;LDX80iSTX#7 > STX#1iSTX#2iSTX#5 >INX ;STX#6 
310 LDA8CBB0X256)jSTA#202 jLDA8<BB0/256>j3TA#203 
320 JSR#FFED; JMP#C2EA 

330\\\NxThe expansion Pro9ram Pr-:-Perv„\\\ 

340-BB0 LDY#5EjSTY#3jJSRRR2 
350- BB2 T'YA > CLC; JSRHH1j J8RHH0 

360■BBS LDY80j-LDA< #52),Y jCMPSfFF i BEQBB12;CMP<#5 >,Y;BEQBBS 
370 : BB4 J3RCC5jBNEBB3 

380 1 BB6 I NY i LDA< #52 5, Y'j CMP813; BEQBB 10 j CMP( #5 >, Y i BEQBB6 
390■BB13 EORG#20jCMPC #5 5,Y i BEQBB6 > RND0#20iBNEBB4;LDA<#5),Y 
400 CMP@#2EBNEBB4 j STY#3 j I NC#3 i LDA 813 
410•BB14 INY;CMP< #52),Y j BNEBB14iBEQBB15 
420 : BB10 STY#3 

430, BB 15 I NY j LDA 1 : #52 >, Y; PHAi I NY; LDAC #52 ), Y J ST A#53 
440 PLAjSTA# 52;JSR BB7)LDY#3jDEY 
450’BB8 

460 I NY i LDA 1 ! #5 >, Y; CMPQ32J BEQBBS J CMP0#D; BEQBB9; CMP8#3B.i BNEBB 12 
470■BB9 LDX@#FFiTXSjJMP#C558 
480 : BB7 JMP< #52) 


190 1 BB12 
500 LDA#A000;CMF8 
510 ! BB16JMP#C9D8 

520',\\\\ N* 
530 ; RR0 JSRRR7 


20;BNEBB16)LDA#A001;CMP8169;BNEBB16;JMP#R1FF 


ommand, 'WOrd' ww 
JSRHH0JLDA@#FF > LDY00 

i, Y; BEQ.RR3; I NY j BNERR4; I NC#53 ; BNERR4; BEQRR5 
JSRCC7 ) LDA#3 ; JSRHH1jLDY80 


548 ; RR4 CMP< #52 
550 : RR3 T'-ffliCLC; 

560'RR1LDA< #5>,Y 

570 CMP832j BEQRR6 > CMP844;BEQRR6j CMPfi13 > BEQRR5jCMP859 > BEQRR5 
580 STfi(#525,Y i INY > BNERR1 
590 : RR5JMP#C9D8 

600■RR6 STY#3 i STY#60;LDA813;STA<#52>,Y;INC#60;JSRRR7 

610 LDA#52, PHAi LDA#53) PHA.i JSR#C.73B/DEX; STX#4 

620 PLRiSTA#53;PLA i STA#52 i LDY#60 j LDA#16,X > STA<#52 >,Y >INY 

630 LDR#25,X)STR<#52),Y>INYjLDA8#FF > STA<#52 5,Y;RTS 

640 ! RR7 JSRRR2iLDA< #5),Y J CMP844 > BNERR5 j INC#3 

650■RR2 LDY#3jLDA832;DEY > INY;CMPC #5 5,Y jBEQRR 2+5iSTY#3 j RTS 

660 s .w\N New command, 'BAsic' w- 

670-000 JSRHH0 

680 - 001 LDY80 > LDACC8,Y s CMFK #52 >,YjBEQCC2 
690- 003 JSRCCSj JMPC01 

700- 002 INYjLDA<#525,YjCMP813jBEQCC4jCMPCC8,YjBEQCCSj JMPCC3 
710 - 004 JSRCC5 j LD Y80 i LD A8#FF J STA-: #52 >, Y j RTS 
720 - 005 LDR813 j CMP< #52 5,Y j BEQCC6 jINY j BNECC5+2 
730-006 TYAjCLC;ADC83 

740- 007' ADC#52iSTA#52 > LDA#53 j ADC80;STA#53 j RTS 
750-CC3i3 

760 $P="BAsic"j P=P+L.P+1 

770C-HH0 LDA8B/256 J STA#53 1 LDA8BX256j STfi#52 j RTS 
780 -HH1 ADC#5 j STA#5 jLDA#6jADC80;STA#6;RTS 
?90\\\\\\\\\\New command, ' VList'ww 
800-DD0 JSRHH0j JSR#FFED 
810-DD1 LDY80 

820 -DD2 LDR<#52 5,Yj CMP8#Dj BEQDD4;CMP8#FF 
830 BEQDD3jJSRSFFF4 jINYjBHEDD 2 
840 -DD4 JSR#FFEDjJSRCC6iJMPDD1 
850-DD3 RTS 
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860\w\\SHfiPe ,N,X,Y VsVs\ 

S70■SS0 JSR#C78B;JSRRR2;LDA< #5 >,Y 

880 CMPB13;BEQSS7;CMPS59 ;BEQSS7 

890 INC#3;JSR#C78B;JSRRR7;JSR#C78B 

900 DEX; LDfl#16,X;STA#5C s LDA#25,X j STA#5D 

910 DEX;LDR#16,X;STA#5fi;LDfl#25,X j STA#5B 

920 1 SS7 DEX;LDR#16,X;STfi#52 j LDR#25,X J STA#53 

980 STX#4.iLDY80;LDA(#52),Y;BEQSS3;STR#54;INY;STY#57 

940 : SSI LDY#57;LD A< #32),Y;STA#55;AND8#F;STR#56 

950 LDA#55 ; LSRR ; LSRR ; LSRR; LSRR ; STfl#55 

9S0 JSRSS2;LDA#56; STfl#55 ;DEC#54;BEQSS3 

970 JSRSS2;DEC#54;BEQSS3;INCf 57 ;BNESS1 

980 : SS3 RTS 

990■3S2 LDfl#55;JSRSS4;LDA#55 ;RNDS3;LDXS0 
1000 CMP#2800,X;BEQSS5jCMP#2802,X;BEQSS6)INX;INX 
1018 CMP#27FF , X j BEQSS5 
1020 : SS6 JMP#F663 
1030 ! SS5 JMP#F671 

1040<SS4 RND8#C;LSRA;LSRR;STA#5E;JMP< #3FE) 

1050V\\\COrrect\\ 

1060>K.K0 LDY80J STY#2802; INY;-STY#2800; INY;STY#2801 
1070 INY.; STY#2803; RTS 
1O80WWKEY WW 

1090;KK1 JSRRR2;JSR#FE71;TYR ;PHR ;LDY#3;LDR(#5 >,Y jSEC ) SBC264 
1100 TRXiLDRS0 j STR#33C i X;3Tfl#3?7,X i STR#372,X t PLR i STR#321,X 
1110 INC#3;RTS 
1120\\\NOlse fl,B \\\s 

1130;NN0 JSR4C78B i JSRRR7;JSR#C78B i DEX;LDR#16,XiSTR#60 
1140 DEX i LDR#16,X;STfl#5F;STX#4 
1150'NN1 LDR8 > RND8#F7 > STfl#B002 > LDR9RND8#38jRDC8#48 
1160 RSLR i RSLRROL10 1 R0L9 i R0L8 s LDX#60 
1170'NN2 DEXiBNENN2 j DEC#5F > BNENN1j RTS 
11803iRET. 

Listing 1. Expansion program 


This should help clarify lines 160 and 
170 of the demo program, listing 2, 
where a 'pin-man' shape is defined. 
Also, by using the invert pixel option, 
the figure can be blanked out simply by 
re-issuing a SHAPE command with the 
same coordinates used in the previous 
call. 

COrrect—The SHAPE routine accesses 
four locations, #2800 — #2803, to 
determine how its movement¬ 
determining nibbles are to be inter¬ 
preted. Given a fixed set of data for a 
user defined character, it is possible to 
change these four locations so that the 
figure can be drawn the right way up, 
upside-down, rotated right or rotated 
left — that is, the defining data itself 
does not need to be altered in any way. 
The nibble values for movement right, 
up, left and down are stored in #2800- 
#2803 respectively. CORRECT stores 1, 
2, 0 and 3 in these locations, so that a 
subsequent SHAPE command will 
draw a figure 'rightways-up'. To save 
you unnecessary calculation, the fol¬ 
lowing values will provide the 
appropriate degree of rotation:- 
!#2800 = #01030002 (rotated right — 
90 degrees clockwise) 

!#2800 = #02010300 (upside-down — 
180 degrees clockwise) 

I#2800 = #00020103 (rotated left — 
270 degrees clockwise) 

Apart from its obvious use in games, 
the rotation concept has more serious 
uses. For example, a user defined 
character set could be created and used 
to label charts and graphs both horizon¬ 
tally and vertically, using SHAPE. Note, 
incidentally, that since SHAPE and 
CORRECT use #2800— #2803, the 
floating-point variable, %@, should not 
be used simultaneously. 

A short demonstration program is 
detailed in listing 2. Though simple, it 
serves as a concise example of all the 


expansion nucleus commands, plus a 
couple of newly defined ones. Firstly, 
'BASIC' clears down any newer defini¬ 
tions, leaving only the nucleus com¬ 
mands. 'WORD' isthen used to rename 
a ROM routine, and also defines a 
user-written routine, 'RIGHT', which 
ensures all shapes are drawn rotated 
right by 90 degrees. SHAPE is used to 
place a pin-man figure in the centre of 
the screen, having first called CORRECT 
to ensure he initially appears the right 
way up. If keys A, D, W or X are pressed 
(detected by KEY) the man moves left, 
right, up or down appropriately. Should 
our figure move too close to the screen 


border, the man reappears at the centre 
of the screen, having fallen down on his 
side (SHAPE called afterthe new RIGHT 
command). With lots of imagination(l), 
he can be heard letting out a semi¬ 
conscious groan (NOISE command). 
PRESS, heralded by BELL, then waits 
for any key to be depressed to repeat 
the process. 

Limitations and 
enhancements 

As written, the machine code for the 
expansion program starts at #3900, 
with the dictionary occupying #3800 
onwards. There is no explicit check to 
ensure that additions to the dictionary 
do not overwrite the machine code 
itself and suitable processing could be 
added (to WORD) to guard against this. 

A further enhancement would be the 
addition of a Forth-like 'FORGET' com¬ 
mand, to eliminate an individual entry. 
This would complement the blanket 
deletion performed by 'BASIC'. In¬ 
cidentally, if two entries are made for 
the same command, the latest defini¬ 
tion is ignored, unlike Forth, in which all 
earlier definitions cease to be active. 

It is tempting to say that 'one is 
limited only by one's imagination'. 
Practically speaking, the limit is gov¬ 
erned by the amount of free RAM 
available but within that constraint a 
great many avenues can be profitably 
explored. New structures for Basic 
(IF...THEN...ELSE, WHILE...WEND, pro¬ 
cedures, with parameters, a la BBC), or 
assembler extensions (macros, 
assembler directives), are only some Of 
the possibilities. 

Whatever your preferences, the time 
spent on developing your own exten¬ 
sions will undoubtedly result in a more 
powerful computing tool. firm 


100 rem - 

110 REM SIMPLE DEMO FOR .R.V.WIJNGRRRDEN'S 
120 REM RT0M BRSIQ EXPANSION. 

130 REM V. F0JUT / 31/07/83. 

140 rem mmmmmmmmmmm* 

150 REM SET UP NIBBLES TO DEFINE "MAN" SHAPE 

160 N=#2305;?N-19; REM 19 NIBBLES REQ'D 

170 N!1=#B93BBBBB; N!5=#83EEA9Dfl; N!9=#3083 

180 BRSICi REM CLEAR DOWN DICTIONARYj LEAVING NUCLEUS 

190 W0RD»BElI/#FDlAj REM GIVE NAME TO "BEEP" ROUTINE 

200 DIM P(-l);D=#2800;P.$21 

210 CLDY80 1 STYD+1 i I NY; STYD+3; INY; ST YD; INY.; STYD+2 ;RT3;3;P.$6 
220 W0.,Rl9ht,T0P; REM NEW WORD USES MACHINE CODE ABOVE 
230 P.*12; CLERR0; X=33; Y=26 

240 CORRECTj REM ENSURE MAN FIRST DISPLAYED RIGHTWAYS-UP • 
250 SHRPE N,X,Y 
260 DO 

270 DO KEY Ki U.K=33 OR K=36 OR K=35 OR K=56 
280 SHA.N,X,Y; REM BLANK OUT MRN AT OLD P0SN. 

290 IF K*33 X=X-1; REM A=LEFT 

300 IF K-36 X=X+li REM D=RIGHT 

310 IF K*55 Y=Y+1; REM W=UP 

320 IF K.=56 Y=Y-1 > REM X=D0WN 

330 SHAPE N,X,Y; REM REDRAW MRN AT NEW POSN. 

340 U.X<2 OR X>61 OR Y<7 OR Y>47 

350 SHAPE NjXjY j REM BLANK OUT MAN 

360 RIGHT; REM ALL SHAPES NOW ROTATED BY 90 DECS. 

370 M0VE33j26;SHA.N; REM MAN 'FALLS' ON SIDE 

380 A=5;F.8 = 50TO150;NOISE A,B;N.; REM SEMI-CONSCIOUS GROAN 

390 P."PRESS ANY KEY TO CONTINUE"'"(ESCAPE TO END)" 

400 BELL; PRESS; RUN 

Listing 2. Demonstration program 
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Are you the QX-10 that undertakes 
financial modelling, stock control, 
word processing, information analysis, 
book-keeping... ? 


With over 20 years of experience in 
producing high quality printers, Epson have 
now perfected a fully integrated desktop 
computer. All the"evidence has gone to prove 
that the QX-10 is capable of performing all 
the tasks you will ever require of it, quickly 
and efficiently. 

Installation of the QX-10 can be carried 
out with the minimum of interruption, and with 
its easily understandable keyboard, it is 
simplicity itself to operate. 

Having such a diverse range of software 
packages available such as database from 
Pearl and office productivity and accountancy 
from Peachtree with C P/M and multifont 
BASIC as standard, the QX-10 can supply all 
the answers whatever your business. 

Just look at what's on offer: a big memory 
- 192k upgradable to 256k RAM and all the 
graphics you'll ever need - and high 
resolution graphics at that. 

The ability to communicate easily with 
other machines, including our own HX-20 and 


the advantage of using our fine range of 
printers, make the QX-10 a totally versatile 
system at a price you'll find impossible - P <30^1 
to equal - £1735 plus VAT. 

If you're looking at micros, look 
at the QX-10. 

The system with all the answers. 


EPSON 



Extraordinary product. 
Exceptional quality. 

Epson (UK) Limited, Freepost, 
Wembley, Middlesex HA9 6BR. 
Sales Enquiries: Freefone EPSON. 
. General Enquiries: 01-902 8892. 
Telex: 8814169. 


^ CH I would like a demonstration of the QX-10. 

I Cl Please ask my Epson dealer to contact me. 

| Name - 


Company . 
Address_ 














A FREE COPY OF' 
MICROCOMPUTER B 


THE1984 
NCHTEST 


SPECIAL' WHEN YOU SUBSCRIBETO 
PCW THIS MONTH 

S&[ 


PCW's special offer to subscribers this 
month is a copy of ‘The 1984 
Microcomputer Benchtest Special’ 
absolutely FREE with a year’s 
subscription. 

The Benchtest Special ’84 is the most 
comprehensive collection of quality 
reviews—researched in depth by PCW’s 
expert team—and full of colourful 
illustrations to bring the machines to life! 
Bigger and better than ever, this year’s 
Benchtest Special carries over 30 of the 
most exciting new micros available— 
everything from hobbyist to business and 
including the most up to date machines. 

To make the most of this special offer 
subscribe to Personal Computer World this 
month and you will receive: - 

— 12 issues of PCW delivered hot off the 
press to your front door 

— a free copy of ‘The 1984Microcomputer 
Benchtest Special’ delivered when we 
process your subscription. 

If you are an existing subscriber you can 
still take advantage of this offer by 
extending your subscription for a further 
year. 
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SUBSCRIPTION ORDER FORM 


I would like to subscribe to PCW. Please start my subscription from the_issue . 

□ This is a new subscription □ This is a renewal 

□ lyear(12issues)UK£25 □ 1 year rest of the world (12 issues) £40 

□ 2 years (24 issues) UK£43 □ 3 years (36 issues) UK £65 

□ I enclose my cheque, made payable to Personal Computer World for £ _ 

□ Please invoice my company (UK only) 

□ Please debit my American Express/ Access/Barclaycard (delete where not applicable) . 

AccountNo. __ _ 

Signed_ _ 



For Office use only | | a | | | b | | | c | | d | | | | | e 

Please send this order form with your remittance, to Personal Computer World, 
Subscription Dept, Freepost38, London W1E6QZ. Nostampis required. 


SUPPORT YOUR LOCAL 


NEWSAGENT 


If you would like to place a regular monthly order for PCW magazine, just complete 
the coupon provided and pass it to your local newsagent. 


I Please reserve me a copy of Personal Computer World magazine evei 
■ until further notice. 

1 □ I will collect it □ I would like it delivered to my home 

•y month 


1 Address_ 






■_ 




SUPPORT YOUR LOCAL 


NEWSAGENT 

If you would like to place a regular monthly order for PCW magazine, just complete 
the coupon provided and pass it to your local newsagent. 


Please reserve me a copy of Personal Computer World magazine every month 
until further notice. 

□ I will collect it □ I would like it delivered to my home 

Name._ 





















































Subscribe to PCW Britain's biggest 
microcomputer magazine 

Subscribe today! 


Order your copy of PCW from your 
locaf newsagent 

Order today! 


Order your copy of PCW from your 
local newsagent 

Order today! 



With the new EVERYMAN information system the 
micro really comes of age. EVERYMAN is so flexible 
that within minutes you can be building applications 
by painting ideas directly on the screen, creating a 
new management tool uniquely geared to the 
requirements of your business. And all of this 
without the usual need for lengthy programming 
techniques — EVERYMAN really is that new! 



Vector House, 6a Lower Teddington Road, Hampton Wick, 


EVERYMAN will put more time in your day and 
more information at your fingertips. Its scope is as 
wide as your ability to express your requirement. 

Once drawn on the screen it can be modelled by 
EVERYMAN — and recalled at the touch of a key 
whenever you need it. 

If you’re a 16 bit micro user speak to your dealer 
about EVERYMAN today and put time on your side. 



international 


... THE RIGHT DIRECTION 


3, Surrey KT1 4ER. Tel: 01 -943 1257/8/9/0. 


Research Park,3030 Leuven, Belgium 


























Cromemco’s C-10 personal computer 
includes a Z-80A microprocessor with 64K 
Bytes RAM, 24K Bytes ROM, high 
resolution 12" green phosphor 25 x 80 
screen, detached keyboard, 5" floppy disk 
drive with 390K Bytes capacity, 
communications and printer ports, 
terminal emulation, graphical characters, 
CDOS operating system and 32K 
Structured Basic. 

In the C-10MP we add a software “Super 
Paka full screen editor, WordStar, 
MailMerge, Writemaster, CalcStarand 
PlanMaster spreadsheet programs, 
Chess game, MoneyMaster financial 
analysis and InfoStar data base 
management system. 


The System One Hard Disk computer, with 
an integral 21 Megabyte Winchester hard 
disk, includes Cromemco’s dual 68000/Z- 
80A DPU processor (featured below), with 
256K Bytes of RAM and 390K Bytes of 
floppy disk storage. 

The S-100 bus has eight card slots, 
sufficient for expansion utilising 
Cromemco’s range of interface cards for 
high resolution colour graphics, process 
control, analogue-digital data conversion 
and telecommunications. 

A choice of operating systems includes 
CDOS, CP/M and CROMIX. 



Cromemco’s Dual Processor Unit is the ultimate professional 
micro-computer. It combines the flexibility ofZ-80A 8-bit systems 
with the speed and versatility of 6800016-bit technology and an 
address space of up to 16 Megabytes of RAM. 

The DPU can be installed in several Cromenco computers, 
including the CS-1 featured above. For larger applications we 
recommend the CS-2, with up to 4 floppy disk drives, each of 
390K Bytes capacity, an optional 21 Megabyte Winchester hard 
disk, screen and printer interfaces plus a 21 slot S-100 bus - 
sufficient capacity to cope with the most demanding industrial or 


laboratory requirements. 


With over 5 years experience ofCromemco systems, we l are Cromemco’s leading British distributors. 

MicroCentre Cromemco 

30 Dundas Street, Edinburgh, j EH3 6JN 031-556 7354 






















Z80 BLOCK RELOCATION 

Several of you liked R G Cath’s 
6502 block relocation routine 
RRL (PC ^September ’83) 
well enough to implement it for 
other processors. First, a 
couple of errors. LDAM9 
should be inserted atthe 17th. 
instruction. The 41 st. 
instruction should have been 
BBC RRL3. We apologise to 
the BBC. 


PCW SUBSET 

# i This is yourchance to help build a library of general-purpose 
routines, documentedto thestandards we have developed 
together in this series. The documentation enables you to ust 
' the routines, even ifiyou don't understand the code. You can 
contribute a Datasheet, improve ordevelop one already 
printed or translate the implementation of a good idea from 
one processor to another. PCW will pay for those 
contributions that achieve Datasheetstatus. Contributions 
(for any of the popular processors) should be sentto Sub Set 

Dr\M cn _i _^ ,_, 


instructions. One of its best 
features is its simple, 
unambiguous input 
requirements;the address of 
the first byte to be moved, the 
address of the last byte to be 
moved and the address to 
which the block is to be moved. 
Where the block is moved to a 
higher memory address, 
memory below the destination 


from Mark Wenham of 
Inistioge, Eire. His ROLR 
moves a blockto either a lower 
or higher memory address, is moved up. 

using the Z80 block move 


to a lower memory add ress, 


DATASHEET 


;= ROLR—Block relocation. 

;/CLASS: 2 (Could be made CLASS 1 by preserving the A 
register and flags, since they are not needed to 
convey information toorfrom the routine.) 

;/ TIME CRITICAL?: No 

;/ DESCRIPTION: Rotates a block of memory upor down 
memory. 

;/ ACTION: Not given 
;/ SUBrDEPENDENCE: None 
;/ INTERFACES: None 

;/ INPUT: BC = addressof first byte of blockto be moved 
’J HL = addressof last byte of block to be moved 

;/ DE = address blockto be moved to. (HL = BC 

is OK) 

;/ OUTPUT: The block is rotated. 

;/ REGsUSED: AF, BC, DE, HL 
;/ STACK USE: 6 
;/ LENGTH: 68 
;/ PROCESSOR: Z80 

ROLR: AND A ;clearcarry A7 

SBC HL,DE ;compare last address of 
ADD HL,DE ;blockwithdestn. address 
JR C,UP ;if destination higher, jump 

DOWN PUSH HL ;else save end of block 
SBC HL,BC ;get length of block 
PUSHHL ;andsaveit 
ADD HL.BC ; 

SBC HL,DE .gettotal bytes between 
EX (SP),HL ;end of block Sdesfination 
POP BC ;intoBC 
POP DE ;DE = address of end of blk 

INC HL ;HL=length of blk to be 
SCF ;moved. Set ‘down' flag 


ED 52 
19 

38 OE 
E5 

ED42 

E5 

09 

ED 52 
E3 



JR MOVE ; 

18 11 

UP: 

AND A ;clear carry 

A7 


INC HL ; 

23 


SBC HL.BC ;get length of block 

ED 42 


PUSHHL ;saveit 

E5 


EX DE,HL ;destination = destination + 

EB 


ADD HL,DE length of blk to be moved 

19 


EX DE.HL ; 

EB 


ADD HL.BC ;HL = end of block 

09 


EX DE.HL ;HL = destination 

EB 


SBC HL,BC igettotalno.ofbytes 

ED 42 


LD D,B ibetweendestn.&blkstart 

50 


LD E, C ;DE = start of block 

59 


EX (SP),HL ;HL = lengthofblock 

E3 


POP BC ;BC = total bytes + 1 

Cl 


DEC BC ; 

OB 

MOVE: DEC HL .'decrementcounter 

2B 


PUSH HL ;save counter 

E5 


PUSH DE ;save.startorendofblock 

D5 


PUSH BC ;saveno.ofbytestobe 

C5 


LD H,D ;moved 

62 


LD L.E ; 

6B 


LD A,(DE) ;getbyte 

1A 


JR C,LWR ;jump if ‘down’ flag set 

38 05 


INC HL ;else move rest of block & 

23 


LDIR ;bytes between block and 

ED BC 


JR INS idestinationdown 

18 03 

LWR: 

DEC HL ;ormove rest of blk & bytes 

2B 


LDDR ;from blk & destination up 

ED B8 

INS: 

LD (DE),A ;insertbyte 

12 


POP BC ; 

Cl 


POP DE ; 

D1 


POP HL ; 

El 


PUSHAF ;save flags 

F5 


LD A,H ;testcounter 

7C 


OR L ; 

B5 


JR Z.END ; 

28 03 


POP AF restore flags 

FI 


JR MOVE ;and continue 

18 E3 

END: 

POP AF .restore stack 

FI 


RET ;and return 

C9 

COMMON AREAS AND MACRO-80 

DrMichael Wilson, of lanCull.ofCatford. 


University College, London, experienced similar problems 

has had a chance to test out the with COMMON areas in 

new release (3.45) of the Macro-80. His eventual cure 

LINK-80 loader on their RML wastopassall.RELfiles 

380Zand findsthatthe bug with through LIB-80 as in:— 


COMMON, mentioned in A LIB-80 file = file. 


December’s Sub Set, persists. 
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LONDON COMPUTER CENTRE 


8/16 bit SOFTWARE 

The comprehensive range includes 


WORDSTAR £235 
SUPERCALC MW £190 
WORD PROCESSING £ 
Spellbinder 290 

Peach Pack* 332 

Spellstar 134 

Maillist 50 

Grammatik 85 

FINANCIAL PLANNING 
Plannercalc 85 

Supercalc I 130 

Multiplan 170 

Lotus 1-2-3 357 

D BASE CORNER 


Autocode 
Quickcode 
Dgraph 
Friday 
Infostar 
UTILITIES 

Sid £60, ZSid £76, 
Mac £133 


150. 

195 


DBASE II £349 
SPELLING CHECKER £80 
LANGUAGES £ 

MBasic 215 

MBasic Compiler 235 
C Compiler 330 

Fortran 80/86 325 

Cis Cobol/Forms2 399/1 ( 
Pascal MT + 240 

Pascal MT +*SSP 350 , 

ACCOUNTING 
Pegasus from 250 

Peachtree from 325 

Tabs from 199 

Exact• 500 

Pulsar from 195 

COMMUNICATIONS 
Bstam 
Crosstalk 
Moveit 80/86 90/1 

*lncl. PeachSpell/Maillist 
Please telephone for the 
LCC Software Catalogue 


130 


FORMATS: Superbrain, Televideo, Sirius, Sanyo, Osborne 
Northstar. 8" SD, DEC, Epson QX-10, IBM 
ICL, H-P, XEROX, ALTOS, Apricot, NEC-APC & many more 
All prices are exclusive of VAT __ 


New! The fast and easy way to 
generate your own dBase 11 
Applications programs - use 
fastBase. £150. 

* only fastBase allows 7 index files per data 
base, all others allow 1 index file 

* only fastBase allows report generation on 
3 files others 1 file 

* fastBase Structures Command files with 
indentations allowing maximum speed in 
execution 

* fastBase uses a series of on-screen 
prompts and Help Menus to lead you 
through the process of generating your 
own dBase 11 Command files. 
Demonstrations on all software daily - call 
in or order by mail. 


43 Grafton Way, London W1P 5LA (Opposite Maples) 
Opening Hours: 10-7 Mon-Fri. 12-4 Sat. 

01-387 4455 (4 lines) Telephone Answering Service After Office Hours 
Telex: 8953742 


J£H"Z2EU-MICROCOMPUTERS PRESENTS 


STRUCTURED BASIC 


for Apple ll+ & Apple lie 



At last you can buy a true Structured Basic interpreter (this is 
not a pre-compiler) which has all the benefits of Pascal plus many 
other features, runs all existing Applesoft programs and uses 
DOS 3.3 as its operating 


system. The perfect language 
for novices and professionals 
alike. 

Take a look at these 
features, unique to 
Structured Basic: 

Procedure Names Subroutines called 
by name as with Pascal. No line refer¬ 
ences needed. 

Structured Commands RE¬ 
PEAT . . UNTIL, WHILE . . ENDWHILE, 
FOR . . NEXT, 

IF . . THEN . . ELSE . . ENDIF 
Advanced CASE Statement IF(expl), 
(expn).. Case 1 .. Case n .. Else .. 
End if 

Disk Procedure Libraries Proce¬ 
dures not resident in the program are 
automatically read from disk and added 
to the program without interruption. 
Procedure Overlaying Memory oc¬ 
cupied by procedure called from disk 
can automatically be released for other 
uses when procedure is finished. 

Local Variables Lists of variables may 
be declared for local use by each pro¬ 
cedure making recursive programming 


possible and avoiding bugs caused by 
re-using variable names. 

Disposal of Variables Unique RE¬ 
LEASE' command allows memory oc¬ 
cupied by unwanted arrays to be re¬ 
claimed for use. 

Additional Graphics Commands 

Graphmode, Page, Hires, Lores, 
Superimpose, Textmode, Mixed, Full, 
Fillwith, Screen. 

Passed Parameters Variables may 
be passed to procedures as argu¬ 
ments. 

Compatibility Virtually all Applesoft/ 
DOS 3.3 programs will execute without 
modification. 

Interpretive in nature All 32 new com¬ 
mands may be used in immediate mode, 
entered, listed and executed in programs 
just like other Basic Commands. 
Improved Error Handling ONERR, 
ERRSTART, ERREND. 

Available from all 
U-M dealers at £ 90.00 


: »■///■» 


PERSPECTIVE 

DRAWING 



This unique package 
allows you to create 
perspective drawings on 
the screen of your Apple. 
Makes clear the principle 
of perspective drawing. A 
comprehensive set of 
commands affecting 
points, lines and drawings 
are input through the 
keyboard and points indicated with 
the paddles. It includes a 20 page 
manual with enough detail to allow 
output to plotters, graphics printers 
etc. 

Available from all 
U-M dealers at £ 30.00 

Prices exclude VAT and delivery 


Hi II 


U-Microcomputers Ltd 
Winstanley Industrial Estate, 

Long Lane, Warrington, 

Cheshire WA2 8PR, England 
Tel. 0925 54117 
Telex 629279 UMICROG 
Apple, trademark of Apple Computers Inc 


212 PC W 
























MORE MOVING DATA 


Likethe first, thefollowing two 
Datasheets this month deal 
with the problems of moving 
blocks of data—or programs 
—around in memory. BLKMV 
from Martin Ford of Redruth is 
an intelligent blocktransfer 
routine forthe6502to ensure 


that the transferred data will not 
overwrite the sou rce data. 
BLKEXG is a 6809 version of 
RRLfrom Martin Chadwick of 
Oxford. Martin wonders how 
many other6809 users, 
outraged by the length of RRL, 
have written. None yet. 


DATASHEET 

, - BLKMV—Intelligent data block move. 

‘J CLASS: 2 (page zero altered) 

;/ TIME CRITICAL?: No 

;/ DESCRIPTION: Overwrite-proofdatablocktransfer 
;/ ACTION: If destination = source then end Else if 

destination > source then transfer from last byte 
; downwards Else transfer from first byte upwards 

;/ SUBrDEPENDENCE: None 
;/ INTERFACES: Source and destination RAM. 
y INPUT: MO, 1 = address of 1 st byte of source block 
M2,3 = address of 1st byte of destination 
M4,5 = byte length of source block 
;/ OUTPUT: Blocktransferred.MO—M5 corrupted 
;/ REGs USED: MO—M5 
;/ STACK USE: 4 
1 LENGTH: 112 
;/• PROCESSOR: 6502 

BLKMVPHP ;save registers 
PHA ; 

TXA ; 

PHA ; 

TYA 
PHA 
LDY#0 
CLD 
LDX M4 
SEC 
LDA MO 
SBC M2 
STA M4 
LDA Ml 
SBC M3 
BCC BKWD 
ORA M4 
BEQ BRET 
INC M5 
TXA 


AO 00 
D8 

A6Z2 

38 

A5ZZ 
E5ZZ 
85 ZZ 
A5ZZ 
E5ZZ. 
90 ID 
05 ZZ 
F04D 


BEQ TST2 
LP1: LDA (M0),Y 
STA (M2),Y 
INY 

BNE TST1 
INC Ml 
INC M3 
TST1: DEX 

BNE LP1 
TST2: DEC M5 
BNE LP1 
BEQ BRET 
BKWDiTXA 

ADC M0 
STA M0 
LDA M5 
ADC Ml 
STA Ml 
TXA 
CLC 
ADC M2 
STA M2 


;zero index initially 
lensure binary arithmetic 
;byte count lo-byte into X 
;test relative positions of source 
;and destination, saving result 
;lo-byteforequality check 
;if no carry from result, then 
idestinationhigherthan source 
;andtransferto be from end byte 
;downwards 

;if dest.=source then no move 
inecessarysoexit , 

;dest. < source so move from lowestE6 ZZ 
;byteupwards.Hi-bytecountis 8A 

dec’d 

separately, so INC it first F00E 

;if lo-byte count in X not zero then B1ZZ 

;move data byte and index next 91 ZZ 

Skipping to count decrement if C8 

index 

;notzero.Else256bytesmovedso D004 

;incsourceanddest.basepointers E6ZZ 

;to next 256-byte block E6ZZ 

;loopforno. of bytes in count CA 

;lo-byte D0F2 

;!oopforno.of256-bytesin C6ZZ 

;counthi-byte DO EE 

finished F034 

Starting at last byte so change 8 A 

source and dest. base pointers to 65 ZZ 

;address last byte—255 by adding 85ZZ 

;data block byte length and A5 ZZ 

subtracting 256. Then dec Y so 65ZZ 

|Y=255 initially and indexes 85 ZZ 

;endbyte 8A 

: 18 

; 65 ZZ 

j_ 85 ZZ 


LDAM5 

ADC M3 
STA M3 
DEC Ml 
DEC M3 
DEY 
INC M5 
TXA 

BEQ TST4 
LP2: LDA (M0),Y 
STA (M2),Y 
TYA 

BNE TST3 
DEC Ml 
DEC M3 
TST3: DEY 
DEX 

BNE LP2 
TST4: DEC M5 
BNE LP2 
BRET: PLA 
TAY 
PLA 
TAX 
PLA 
PLP 
RTS 


A5ZZ 
65 ZZ 
85 ZZ 
C6ZZ 
C6ZZ 
88 

;inc count hi-byte for extra dec later E6 ZZ 
;initialtestofcountlo-byte 8A 
;ifzerogodeccounthi-byte F00F 
;movedatabyteandindexnext B1ZZ 
Skippingtocountdecrementif gizz 
idec’d index not gone below zero 98 
;else 256 bytes moved s decrement DO 04 
;hi-bytes of base pointers to give C6 ZZ 

;addresses of next256-byte block C6ZZ 

88 

;loopforno.ofbytesincount CA 

;lo-byte. do FI 

;loop for no. of256-bytes in C6ZZ 

;count hi-byte do ED 

restore registers 68 

■ A8 


;and return 


DATASHEET 


BLKEXG — Data block exchange (= Rotate Right Lonq) 
;/ CLASS: 1 a; 

■J TIMECRITICAL?: No 

■J DESCRIPTION: Exchanges positions in RAM of two 
contiguous blocks of data. 

;/ ACTION: Exit immediately if 2nd block at lower address 
than 1st block. 

For each byte in 2nd block 
Pick up byte 

Move 1 st block up by one byte 
Put byte below 1 st block 
;/ SUBrDEPENDENCE: None 
,"/ INTERFACES: 1st&2nd blocks in contiguous RAM 
■J INPUT: X = address of 1st byte of 1st block 
D = address of 1 st byte of 2nd block 
Y = address of byte following 2nd block 
;/ OUTPUT: Carryset:inputerror—noaction 

Carry reset: order of 1 st & 2nd blocks exchanged 
D = new 1 st block, X = new 2nd 
block 

;/ REGs USED: DXYCC 
;/ STACK USE: 10 
;/ LENGTH: 34 
;/ PROCESSOR: 6809 

BLKEXG: PSHSD.X.Y ;save registers 3436 

SUBD2.S calculate length of 1 st block A3 62 

BCCMV3 ;and go okay if 1st block lower 2410 

PULS D,X,Y,PC;else exit, Cy set, error. 35 B6 
LDB ,X ipick up next 2nd block byte E6 84 

LDA ,-X ishift 1 st block up by one byte A6 82 

STA 1,X ;work down with endtest A7 01 

CMPX 2,S ;on stacked ad. of 1 st block AC 62 

istart byte. Then put 2nd block 26 F8 

Ibyte, inc 1 st block start E7 80 

;addr. Rest, length, discard old 35 26 

istart ad.) Save length and 1st 3416 
.block address. Get next ad. 30 8B 
;2nd block byte and loop AC68 
;if not at end of 2nd block 26 EA 
;eise end, Cy reset, tidying up 35 36 


MV1: 
MV2: 


BNE MV2 
STB ,X+ 
PULS D,Y 
MV3: PSHSD.X 
LEAX D,X 
CMPX 8,S 
BNE MV1 
PULS D,X,Y 


PULS D,Y,PC ;stack and rest, values. 


35 A6 


PCW213 















SOFTWARE CENTRE 


CP/M CP/M-86 MSPOS 


5 


MICROPRO SOFTWARE SYSTEM 

ig professional Word Processing software; 0 
screen formatting. Block manipulation, File read/write. Simultaneoi 

MAIL&ERGE: Enhancement for document personalisation and maiHr 
SPELLSTAR: Enhancement for checking spelling and maintamir 

sS’ARl8DB:°UsefuVpackage for creation of Table of Contents, Inde 
List of Figures. Interfaces to Wordstar to improve docume 

INFOSTAR: Impressive Data Base system combining the power 

Datastar with the flexibility of Reportstar. .. EZ. 

DATASTAR: Screen based Data Entry, vetting and et eva y te 

Screen formats under user control.••.. *■ J, 

REPORTSTAR: Powerful report generator, provides much need 
enhancement to Datastar for report production and transact 

CALCSTAR: Electronic spreadsheet with interfaces to all MicroF 


LI 


DATABASE MANAGEMENT 

FORMULA II: Unique information management system with excep¬ 
tional capabilities for Application Generation. Multiple Wes and 
indexes, transaction processing, interactive, no programming language 

required. 

PHASE II: The most popular of data management systems, very powerful 

application generator. ......... mj/ 

QUICKCODE: Add-on facility for dBASE programmers to speed development 

process by generating dBASE command files.“"j 

dGRAPH: Extremely useful program for graphical representation of dBASE and 

user created data files. 

dUTIL: Utility to speed up dBASE execution. 

CARDBOX: Highly popular electronic card index system. Easy to use, with 

- powerful retrieval facilities. ua ® 

FRIDAY: End user file management system from the authors of dBASE II 

definition, input and reporting under user control. 

RESCUE: UK written database management system. 1 

DMS: Well accepted data management system from Compsoft.I 



LANGUAGES 

CP/M MSDOS Digital Research CP/M CP/M-PCDOS 


BASIC Interpreter £259 £269 

BASIC Compiler £295 £303 

FORTRAN Compiler £369 £269 

COBOL Compiler £549 £575 

sr i| 

BUSINESS BASIC £460 

MACRO ASSEMBLER £149 
SUPERSOFT C Comp £185 £185 


PASCAL/MT+ 

C Compiler 
PERSONAL BASIC In 
CIS COBOL 
FORMS-2 


SUPERSOFT BASIC £200 £200 

Compiler 

PRO PASCAL £220 £320 £320 


APPLICATIONS 

MULTIPLAN: Exceptional electronic worksheet from Microsoft^ 

MULTI-TOOL WORD: Microsoft's advanced Word Processor 

with optional Mouse for added flexibility.£275 

SUPERCALC: Fast action spreadsheet and planning aid ... £200 
MICROMODELLER: Financial planning system for model 

building. EZS0 

GRAPHSTAT: Versatile statistics and graphics package for the 

Epson QX10, IBM-PC and Sirius. 2195 

ALIAS ACCOUNTS: Fully integrated accounts system with 

inbuilt hooks to dBASE II. 21200 

ALIAS PAYROLL'SSP: Standalone or integrated system with 

optional links to ALIAS accounts.each £600 

RCS LEDGERS: Sales, Purchase, Nominal ledgers in MBASIC 


MATHS PACKAGE: Interactive routines (40+) in MBASIC £120 


MISCELLANEOUS 

CP/M 2.2: Standard operating system on 8" disk.£100 

CP/M-86: Standard 16-bit operating system. £167 

SUPERSORT: Full function Sort/Merge/Selection package 

£145 

MSORT: Standalone and COBOL hosted Sort package... £143 
MAGSAM: MBASIC utility to provide multi-key ISAM file 

facilities.. 

TOUCH ’N’ GO: Teach yourself keyboard skills.£25 

MICROSOFT MOUSE: Mouse, interface card and software^ 

OPTIMISER: Interactive Linear Programming package £325 
PROSTAR TRAINING GUIDE: Independent instruction on the 
use of MicroPro ‘STAR’ products.£30 





| PLEASE CALL FOR FULL LIST 


DEALER ENQUIRIES INVITED | 
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lxU4tn WITH NATIONWIDE 

apricot 


The FIRST, Fourth Generation Personal Computer 


Foremost distributors of the UK.’s 
best-selling ACT Sirius the 
Nationwide Dealer Group now 
offer the very latest personal 
computer product from the ACT 
stable—Apricot. Designed and 
manufactured in Britain, Apricot is 
the first, fourth generation personal 
computer— a computer that for 
the first time works with you rather 
than just for you, hardware and 
software co-ordinating perfectly. 

Apricot’s many unique features 
include: a second screen located on 
the keyboard, which can be used 
without the main monitor to provide 
a truly portable briefcase-size 
system; a built-in calendar; 
calculator and time display; 
■evolutionary 3&" diskettes which 
ire convenient and compact, yet 
affer increased storage capacity; 

)lus full 16-bit processing, multi- 
jrocessor architecture and a power- 
ul 256K RAM as standard. 

Apricot and Nationwide 


From 

Just 

£ 1890 * 




'Nationwide are one of few specialist 
uppliers that can offer an Apricot 
ystem tailored to your exact needs 
nd . P rovide service and support 
acilities literally anywhere in the 

Nationwide’s library of available 
oftware covers everything from 
Vord Processing, Database man- 
gement, Accounting and Finance 
ncluding graphics output) to soft¬ 
ware for specific businesses and 
rofessions. And expert Nationwide 
aff will make sure you choose the 
iftware that is just right for you. 

you’d like to talk to Nationwide 
x>ut an Apricot computer system, 
ip the coupon or telephone the 
jarest Nationwide Dealer listed 
ire...there’s probably one right on 
>ur doorstep. 

P NATIONWIDE 

DEALER GROUP 

rice shown is for Apricot with two S/S Disks plus 
mitor. VAT excluded. 


Bristol 

Business World Ltd. 

0272277104 

Cambridge 

Anglia Business Computers Ltd. 

0223315580 

London Central 

Spiro Microcomputers Ltd. 

01-499 1608 

London N, NW,W,SW 

Wilson Hughes & Partners Ltd. 

0895 53332 

Solihull 

Taylor Wilson Systems Ltd. 
05645 6192 


Hull 

Edinburgh 

Micro Supplies Ltd 

Holdene Ltd. 

0482 28811 

031 5574060 

Reading 

Leeds 

PPM Micros Ltd. 

Holdene Ltd. 

0734508787 

0532459459 

Southend-on-Sea 

Manchester 

Alphanumerica 

Holdene Ltd. 

070243304 

0625 529486 

West Bromwich 

North Wales 

Isis Ltd. 

Microtec Ltd. 

021525 7605 

0352 59489 





Photograph and hand tinting by Michael Bennett 



Soft Sell 

When five educated gentleme n spurn the attractions of law 
anH architecture to open a computer software shop , will 
society be shocked and bemused, orimpressed? 
jerry Sanders peers behind the counter at Pilot Software City. 


When Napoleon Bonaparte called the 
English a nation of shopkeepers his 
purpose was to scorn the enemy. He 
used an image calculated to wound the 

aristocracy, and thus the Officer class of 
the British Army. Money was'all right' if 

you didn't have to work to earn it. The 
tradesman's entrance, which can still 
be found in many older houses, is a 
reminder of the.distaste felt by yester¬ 
day's elite for the shop-owning class. 

Even in today's enlightened society 
many people think it's not quite the 
proper thing to open a shop — unless, 
that is, it's an art or antique gallery. 
Alternatively, one is allowed to be a 
Lord or Lady and open one's stately 
home to the public — so long as one 
hangs 'private' notices across 10 per 
cent of the staircases. So, when a 
university professor, a lawyer, three 
architects and a computer programmer 
open a shop to sell computer games, 
something novel may be happening in 
our society. The significance of this 
change is increased by the presence of 
the computer element as the catalyst 
which brought it about. 

The shop, Pilot Software City, is 
in Rathbone Place, near London's 
Tottenham. Court Road. This puts it at 
the centre of an area more populated 
with micro chips than anywhere else in 
Britain. The shop's name gives away 

the identity of anothercatalytic element 

— the USA. Hamburger Cities, Motor 
Cities, even Footware Cities abound 
there. 18 months ago, Kelvin and 
Malcolm 'Fred' Robinson went to Los 
Angeles to look at software retailing 
American style. They liked what they 
saw and this, combined with what 
Kelvin calls the American work ethic, 
provided the basis for their new shop. 

Kelvin defines the American work 
ethic as identifying what is actually 
possible, and then going for it. This is 
not how shops are usually run in 
Britain: here, it's a question of identify¬ 
ing profit and chasing it. Profit chasing 
is not an obvious motivating force 
behind Pilot SoftwareCity, and perhaps 
for this reason it promises to be a 
success. 

The launch of the shop was preceded 
by discussions over a long period 
between Kelvin and Professor Sandy 
Douglas of the London School of 
Economics. Professor Douglas is com¬ 
pany chairman of Pilot and his son 
Malcolm is technical director. Kelvin's 


ideasfoundasympatheticearinSandy, 

who, as a professional educator and 
computer consultant, was well placed 
to predict markettrends. Fiveyearsago 
he lectured on the importance of 
packaging for mainframe computer 
programs. 'I think that in general, 
people in the mainframe industry were 
slow in seeing the micro boom coming. 
I'd been talking to them, telling them 
they had to take packaging seriously. 
On the hardware front, after we had 
studied the American market and con¬ 
sidered what was possible, we saw one 
big difference. In Britain, as is still the 
case, much of the hardware on the 
market was being sold on what is 
essentially a drop dead basis. That is, 
you buy a machine and find out at some 
stage that it doesn't work, so you go 
back to the shop and they say 'drop 
dead! ’ That certainly doesn't work with 
software.' 


Communications 


This is a point a fifth member of the 
team, Ian Dalton, can confirm. Ian is 
marketing manager at Pilot, and first 
got involved after agreeing to help a 
schoolfriend (Fred) man Pilot's stand al 
an Earls Court exhibition. Ian qualified 
as a lawyer at Cambridge and took his 
first job as a trainee sales manager with 
Unilever. When Fred introduced him tc 
Kelvin and the Robinson parents, the 
die was cast. 'I was aware' said Ian, 'tha 

there were many salesmen who knewe 

lot about computers but couldn't com 
municate. The entire concept of Pilot i: 
founded on simple strength — we car 
communicate with people. In particu 
lar, customers often need help it 
expressing their problems, let alom 
having them solved.' 

Kelvin and Ian agreed this would be; 
real contribution to the success of thi 
project, and Ian was signed up. 

Kelvin and Fred's father is Dali 
Robinson, head of the School of Plan 
ning at the Chelmer Institute, Chelms¬ 
ford. Both Dale and his wife June are 
members of the Pilot team. Dale has 
spent most of his time working with 
senior managers in industry. Because 
of that, in Kelvin's words,'he has to talk 
sensibly to them about their problems. 
When you're designing a factory for 
someone, you need to understand the 
product as well as your own input.' 
Dale's input has been in the layout of 
the shop in partnership with June, 


whose experience in interior design 
has proved to be an asset. 

I asked Kelvin if Pilot, with such 
experience at its disposal, was going to 
use it. He confirmed that Pilot would be 
expanding its consultancy work into 
the field of computer environments. 

Sandy started computing as a theore¬ 
tical physicist at Cambridge, where he 
came across EDSAC (Electronic Delay 
Storage Automatic Calculator). His 
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I. to r. Kelvin Robinson, Malcolm Douglas, Tom Stephenson, Prof. Sandy Douglas, Bill Stott, Dale Robinson, Malcolm Robinson, Ian Dalton. 


work on atomic wave functions and 
X-ray crystalography involved a lot of 
calculations so he thought EDSAC 
would make his life easier. 

'I'm not sure that it did' said Sandy, 
'but it certainly changed it! It wasn't a 
very powerful machine: any of the 
micros we have in the shop here could 
be regarded as up to 1000 times more 
powerful. It was made out of used 


valves from Air Force radar sets by my 
colleagues at the maths lab in Cam¬ 
bridge. I was the first person to be a real 
user because I had a problem to do on 
the machine, whereas most of the 
others had to invent problemsto run!' 

For the last 14 years Sandy's been a 
professor at the LSE, teaching comput¬ 
ing in a social science environment, but 
without losing links with industry. He's 


been involved in consulting for govern¬ 
ments and industry throughout, with a 
particular interest in that thorny sub¬ 
ject, the introduction of computing to 
the printing industry. He's involved in 
many international activities and is a 
governor of the International Confer¬ 
ence of Computers in Communication. 

I call that an impressive background 
for the chairman of a shop selling micro 
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software. When you remember that 
Sandy's son Malcolm, himself a soft¬ 
ware expert, is on the team as well you 
may begin to ask if there isn't more to it 
than a software shop. What is it that 
made these successful younger gen¬ 
eration individuals turn away from 
promising careers in architecture, com¬ 
puting and law? I put this question to 
Malcolm Douglas. 

'When l went into the computer 
industry it was as a software specialist, 
and I found that most of the projects I 
was involved in cast me as a backroom 
boy, a technician. On rare occasions I 
actually met the client, but most of the 
time I was given a brief to go away and 
write a piece of software without any 
personal contact with the customer. 
This began to irritate me, especially 
when I began to see that what I wrote 
didn't always relate to what was really 
wanted. I was unhappy with this, so I 
changed jobs and did some workfor my 
father. Now I was directly involved with 
the client and could discuss with him 
exactly what was required, often help¬ 
ing him to specify his needs more 
exactly.' 

Malcolm then found himself out in 
Australia acting as the human interface 
between a group of geological physi¬ 


cists and their computer. 'Their's was a 
typical horror story: some impressive 
computer equipment coupled with 
messy programs they'd knocked up 
themselves, extremely unfriendly ones 
at that. New people joined the group 
and this demanded time and trouble 
while they learned how to use each of 
these very unfriendly packages. I took 
them and made them more friendly: it 
was a lot of fun, but once the job was 
donethere wasno more interest in itfor 
me.' 

Malcolm returned to England and did 
some more work for Dad. It'was at this 
time that Kelvin and Sandy were 
discussing the Pilot project, and it 
sounded like a good idea to Malcolm. In 
particular, he had noticed that because 
of a trend towards general purpose 
packages which users could tailor to 
their own needs, the demand for 
bespoke software was beginning to 
decrease. 

'My feeling as a technician was that 
although these packages are a wonder¬ 
ful idea, they aren't always very 
friendly. Some kind of shop-with- 
consultancy would be an ideal way 
of making sure the first time user got 
the help he needed.' 

So Malcolm signed up with Pilot. To 
complete the team is Fred Robinson, 
the proverbial 'black sheep'. Whereas 


the rest of the lads successfully com¬ 
pleted approved schemes of education, 
Fred was a drop-out. Of the younger 
generation at Pilot he is the most 
experienced self-searcher. 'I've done 
varied and eccentric things from 
architecture (half a course at Oxford 
Poly), catering, farming . . . some 
experience in micros.' Fred was too 
modest to expand on the talent for 
which he is most valued by his col¬ 
leagues, butstep-fatherDalestepped in 
to complete the picture. 

'Fred is the epitome of the user 
friendly person. He's a people special¬ 
ist, a val uable member of the team from 
Kelvin's point of view.' 

Dale didn't expand, but I think I know 
what he meant. Kelvin is thrusting and 
charming but can be a little abrasive: 
Fred is just the kind of person to mend 
any fences Kelvin may break. 

Setting up 

The original idea forfinancing the shop 
was to take advantage of the govern¬ 
ment's small business scheme, but it 
proved too cumbersome and the fami¬ 
lies decided instead to go for a straight¬ 
forward loan from Barclays Bank, on a 
pound for pound basis. With all the 
architectural experience available, 


identifying the right kind of property 
was no problem. It was less easy to 
actually rent one: half a dozen abortive 
exercises eventually led to success with 
the Rathbone Place site, out of the 
neon-glitter mainstream of Tottenham 
Court Road — a good image for a 
different kind of venture. How different 
can be judged, according to Kelvin, by 
thefactthatintheirshop'thecustomers 
talk to each other'. 

Is the Pilot team going to be happy 
acting as middle-men for software 
houses? I didn't think so, and asked 
Kelvin what 'own-brand' products Pilot 
is going to market. The answer was 
unexpected: 'thinking games'. 'Zap- 
powgamesare fun,said Kelvin, but the 
main power of the micro lies in its ability 
to interest, amaze and educate.' A 
long-term project is in hand to providea 
new kind of educational software 
which, instead of teaching users howto 
do a specifictask, may be more broadly 
educational. 

Kelvin mentioned that the team is 
interested in educational theory — and 
Sandy as a Professor has wide experi¬ 
ence as an educator. I put it to them that 
it was more difficult for a learner to 
make the constructive bond to a VDU 
than the bond a student makes to a 
teacher. Sandy disagreed. 

'A computer is already an effective 


teaching instrument for many kids. 
Those of us who passed through the 
educational system years ago were 
only concerned with the teacher and 
the blackboard. People who have been 
playing around with terminals since the 
age of five or six won't have the same 
worries we might have. With regard to 
identification with teachers, perhaps 
micros will take the hit and miss aspect 
out of teaching altogether.' 

What about computer-generated 
violence, I asked? Micros are renowned 
for generating frustration. Ian agreed 
that trying to make a program behave 
can be upsetting. 'In the States the 
problem is adequately dealt with' he 
said. 'They have rubber baseball bats 
which don't do any real damage, but 
you can beat hell out of your computer 
with them. If it weren't for the fact that 
they don't pass British fire regulations, 
we'd be stocking therrf here. Another 
possibility is that we might convert one 
of the classrooms in Pilot's basement 
into a Japanese-style frustration room, 
where there are life-size models of your 
bosses to bash over the head'. Most 
appropriate, since so many micros 
have Japanese technology inside 
them! 

But what will Pilot's own products 
be? 'Matrix mathematicians and weird, 
wonderful and crazy people' is the 
recipe for the future. Pilot's first own- 
brand product is to be a multiple role 
playing game, described by theteam as 
'a logical fantasy world in which evolu¬ 
tion and genealogy are mapped as the 
game progresses, and are available at 
all times to aid the player in solving 
problems associated with the game.' 

Involvement 

In 'Photofit' ( PCW , August '83), John 
Higgins noted that programs prepared 
for training use in foreign countries can 
be used in languge teaching, where the 
role playing environment stimulates 
use of the new language. The people at 
Pilot agree that the transition from role 
playing games to roJe playing learning 
on computers is just around the corner. 
They want to be involved both as 
suppliers and originators, and had 
hoped to announce their first product 
before Christmas. The pressures of 
stocking up on other manufacturers 
wares prevented this, illustrating one 
of the dangers Pilot will face in making 
the transition from middle-man to 
originator. 

In the meantime. Pilot Software City 
offers one of the most educating 
software outlets in the country. During 
our interviews, no-one at Pilot men¬ 
tioned plans to open other branches. 
There are enough architects, lawyers, 
computer programmers and graduates 
of all kinds on the unemployment 
registers for many more Pilot-type 
shops to be opened up and down the 
country, and in the process, make 
Napoleon turn in his grave! 

EQ 


'The people at Pilot agree thatthetransition from role 
playing games to role playing learning on computers is just 
a round the corner. They want to be involved both as 
suppliersand originators 


218PCW 








TASWORD TWO THE WORD PROCESSOR 

64 CHARACTERS PER LINE ON THE SCREEN AND TO PRINTERS! 

MICRODRIVE COMPATIBLE — instructions supplied 


TASWORD TWO The Word Processor 

Your Spectrum becomes a professional word processor 
with TASWORD TWO. TASWORD TWO gives you an amazing 
64 characters per line on your screen. This is ideal for standard 
A4 paper and TASWORD TWO prints your text just as it 
appears on your screen. 

Tasword Two drives the following interfaces: 

Cobra RS232 I/O Port Kempston Interface 

Euroelectronics Interface Morex Interface 

Hilderbay Interface Tasman Interface 

Sinclair ZX Interface 1 

The same program drives these interfaces. A short easy to fol¬ 
low set of instructions takes you through setting up your Tas¬ 
word Two to drive the interface you have or choose to buy. 
Tasword Two also drives the ZX printer. 

£13-90 fully inclusive mail order price. 

TASWORD TWO TUTOR 

TASWORD TWO comes complete with a manual and a 
cassette. The cassette contains your TASWORD TWO and 
TASWORD TWO TUTOR. This teaches you word processing 
using TASWORD TWO. Whether you have serious applications 
or simply want to learn about word processing, TASWORD 
TWO and TASWORD TWO TUTOR make it easy and enjoyable. 

TASWORD TWO £2 Demonstration Cassette 

See for yourself the powerful features of TASWORD TWO. 
Send just £2 for the Tasword Two demonstration cassette. A 
voucher is included which gives you £1 off the price of 
TASWORD TWO. 



TASWIDE - 64 characters per line! 

A machine code utility program, TASWIDE doubles th^ 
information that your own programs can display. Make a 
simple change to your print statements and your output 
appears on the screen at 64 characters per line instead of the 
normal 32. Both print sizes can be mixed on the screen. 16K 
and 48K versions supplied on the same cassette. 

£5'50 fully inclusive mail order price 

TASMAN PRINTER INTERFACE 

Plug into your Spectrum and drive any printer fitted with the 
Centronics standard parallel interface. Supplied complete 
with ribbon cable, connectors, and driving software. The 
cassette includes LLIST, LPRINT, and text screen copy 
software for all centronics printers and fast machine code 
high resolution screen copy software for Epson, Star, 
Seikosha, and Tandy Colour Graphic (in colour!) printers. 
Send s.a.e for sample print-outs and full list of printers sup¬ 
ported by screen software. 

£45 fully inclusive mail order price 

All prices include VAT and post and packaging. 

TASMAN SOFTWARE 

Dept PCW 

17 HARTLEY CRESCENT LEEDS LS6 2LL 





SWITCH ON!! 

To our RS232 

SWITCHBOX 


HOMESTEAD ELECTRONICS 
24, OXFORD RD., DENHAM, 
UXBRIDGE, MIDDLESEX. 
Phone (0895) 832375 ( 24hrs ) 


2 Way Switch 3 Way Switch 

£79.95 VAT £99.95 

* Other models from £59.95 

* Centronics 2 Way Switch only £99.95 

* Send now for free brochures 

% Immediate deiivery, carriage paid 


FOR THE BBC MICRO 

SOFTWARE 


TINY PASCAL 

Pascal-T is a 16k Eprom program capable of compiling Source Pascal 
into a compact and very fast threaded-interpretive-code. Full editor and 
disc-support are included and the program is supplied together with 
comprehensive documentation. PRICE £59.00+ V.A.T. 

An expert Computer Aided Learning package in 16k Eprom and 
support disc. No programming skill required to construct learning 
'sessions’ as the program is ‘screen’ driven. Facilities include Text 
pages, Graphics and Histograms. PRICE £65.00 + V.A.T. 

FORTH 

FIG-FORTH in 8k Eprom together with manual. PRICE £34.72 + V.A.T. 
LOGO-FORTH 

A 16k Eprom program introducing this very powerful but extremely 
friendly Turtle-Graphics language. Users also have full access to the 
Fig-Forth support nucleus. Full documentation is included. 

PRICE £59.00 + V.A.T. 

M-UTS 

Powerful machine code monitor with disc utilities. 

PRICE £19.95 + V.A.T. 

(Special discounts available for educational establishments for all the 
above software) 


HARDWARE 

Always in stock Printers, Disc Drives IC’s etc. 


FOR THE EPSON HX20 

SOFTWARE 


FORTH ROM including full documentation. 

HARDWARE 

Expansion Unit, Paper, Microcassettes etc. 
Retail/Mail Orders/Dealers 
enquiries to: 

HCCS Associates 

533 Durham Road, Low Fell, 

Gateshead, Tyne & Wear 
NE95EY 

Tel: (0632) 821924 


Please phone for quotes 


Retail sales also at: 

HCCS Microcomputers 
122 Darwen Street 
Blackburn, Lancs. 

Tel: (0254) 672214 
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Move from the East 

This month, Frederic Friedel, editorofthe West German Computer 

Shackmagazine, reports on the Budapest World Microcomputer 

ChessChampionshipsheldin October 1983. 


Nobody believed it could be done. A 
dedicated computer chess enthusiast 
in Hungary, Dr Laszlo Lindner, worked 
unerringly for almost a year. In the end 
all the large manufacturers of chess 
computers—andafewamateurentries 
— got together in Budapest to take part 
in the Third World Microcomputer 
Chess Championship — the first time 
an event of this kind has been staged in 
a socialist country. 

There were astonishingly few prob¬ 
lems getting the computers to Hun¬ 
gary. A number of units, especially the 
68000-based ones, had to be cleared by 
the US Trade Administration before 
being allowed to go on the trip. And the 
Hungarian customs officials had to be 
carefully prepared to cope with the 
sudden arrival of so many computer 
systems at Budapest Airport. But every¬ 
thing went well and on the evening 
before the tournament all participants 
had arrived safely at the Szamok 
Computer Education and Information 
Centre, the venue of the World Cham¬ 
pionship. The teams and the participat¬ 
ing machines were as follows: 

Fidelity Electronics: 

Authors: Dan and Kathe Spracklen, 
Ronald Nelson, Boris Baczynskyj. 
Prestige. This is the chess computer 
well known to afficionados as one of the 
finest (and most expensive) sets avail¬ 
able on the market. The version used in 
Budapest ran at 4MHz on a 6502C. The 
new program (in EPROM) is 20k long 
and requires 14k RAM. The machine is 
capable of generating and evaluating 
about 1000 positions per second. The 
special openings library contains 
16,000 positions. 

Elite A/S. Acompletely new product (no 
connection with the old Elite) manufac¬ 
tured at Fidelity's plant in Germany. 
The handsome wooden board is less 
bulky than the Prestige. Both programs 
are identical, although the Elite A/S 
processor runsat3MHzand looks at750 
positions persecond. Normally the unit 
comes with a built-in openings book 
containing about 16,000 positions, but 
as in the Prestige the Spracklens used a 
specialised tournament book with few¬ 
er (but deeper) lines in Hungary. 

Chess Challenger Sensory 9. The 
newestversion ofthe well-known 'CC9' 


has become faster (2MHz instead of 1.5, 
500-600 nodes per second) and re¬ 
ceived an improved program which 
resides in 16k masked ROMs and 
contains some very interesting new 
algorithms. The openings book con¬ 
tains 3000 positions. 

Hegener & Glaser: 

Authors: Thomas Nitsche, Elmar 
Henne 

Mephisto Excalibur. The big wooden 
Mephisto sensor board has no less than 
a complete 68000 system built into it. 
The 43 kbytes program is loaded from 
EPROM into RAM, allowing the system 
to run at 8MHz (on the 1802 used in the 
regular Mephisto unit this would cor¬ 
respond to about 21 MHz!). The new 
Mephisto III program has an extremely 
selective search and looks at only five 
positions persecond, spending most of 
its time on sophisticated chess evalua¬ 
tions. The openings book contains 
about 1500 moves and the program will 
recognise all transpositions. The unit is 
available in Germany for around £1250. 
Mephisto X. Practically identical to the 
Excalibur, except for a smaller open¬ 
ings book of 1000 moves. 

Mephisto Y. Also identical with the 
other two. For experimental purposes 
this unit first played without an open¬ 
ings library, later the book from the 'X' 
was used. 

Novag Industries: 

Authors: David Kittinger, Scott McDo¬ 
nald. 

Constellation. The normal Constella¬ 
tion speeded up from two to three MHz, 
but otherwise unchanged (6502, 16k 
ROM, 2k RAM, 2500 positions in book). 
The computer looks at about 800 nodes 
per second. Although it has no special 
end game heuristics, it uses this speed 
to go down 10-11 ply and play very 
pretty end games. Constellation is also 
well-known for tactical brilliancies. 
Super Constellation. A new version 
planned for 1984. In Budapest the 
prototype ran at 4MHz (6502C) but had 
to be slowed down to 3.6MHz after 
technical difficulties in the first two 
games. The program is 32k long and 
requires 4k of RAM. It looks at just over 
1000 positions per second. 

Novag X. A true Kittinger 'Ex¬ 
perimental' which he expected would 


win the tournament outright. The 34k 
program running on a 6502C at 3.6MHz 
was built into the base of Novag's 
'Robot' with LEDs around the edge of 
the board to indicate the computer's 
moves. 

Intelligent Software: 

Authors: Richard Lang, Mark Taylor 
Chess 2001: This computer, program¬ 
med in England and manufactured in 
Hong Kong, performed very well in the 
PCI/V'tournament in London. It is one of 
the few Z80-based chess computers 
left. The processor was running at 
8MHz in Budapest (vs. 4 in the standard 
version). The 16k program is in masked 
ROM and includes an openings library 
of 2500 positions. It conducts a selec¬ 
tive search and looks at about 500 
nodes per second. 

Chess 2001 X. Identical with the pre¬ 
vious unit (exceptfor red squares on the 
chess board). For experimental pur¬ 
poses David Levy, who was operating 
the machine, turned off the openings 
library for a large part of the tourna¬ 
ment. 

65 Cyrus X. A completely new version 
of the Cyrus program (which is also in 
the 2001), developed by Richard Lang 
and Mark Taylor. They used an Apple II 
with a Saturn Systems Accelerator 
Card (3.6MHz). The playing code ofthe 
program is only 5k long and the 
openings book contains 180 moves. 
SciSys: 

Author: Julio Kaplan 
SuperstarX. This new product from the 
Hong Kong manufacturers arrived at 
the very last moment via Holland. The 
24k program is executed by a 6502A 
running at 2MHz and looking at about 
400 nodes per second. The openings 
library contains 2500 positions. This 
computer has some highly interesting 
I/O features and 24 extremely versatile 
playing levels. 

Mikroelektronik Erfurt: 

Authors: Rudiger Worbs, Dieter 
Schultze 

Chess Master. The very first East 
European chess computer, developed 
and built in the German Democratic 
Republic. It has advanced magnet 
sensors and LEDs in all 64 squares. The 
processor (U 880 D, 2.5MHz), a develop¬ 
ment of the company, is very close to 
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Zilog's Z80. The program is 12k long, 
contains 180 opening moves and looks 
at 12-15 positions per second. The 
wooden board unit has a novel method 
of entering positions. It is already 
available in East Germany and will 
probably be sold in western countries 
at very competitive prices. 

University of Hamburg: 

Authors: Manfred Allers, Dirk Haus- 
childt, Alexander Reinefeld, Jan Rop¬ 
ers, Dieter Steinwender 
Micromurks. This 68000-based pro¬ 
gram is already available on disk in the 
USA. In Budapest it ran on a new 68000 
card (the 'AP-20' built by IBS in West 
Germany) with an effective speed of 
3.5MHz. The playing code requires 32k 
RAM in the Apple and the highly 
specialised openings book contains 
824 positions. 

University of Copenhagen: 

Authors: Kaare Danielsen, Hartvig 
Ekner 

Logichess 2.2. The authors were the 
youngestinthetournament(21 and 19). 
They brought a Lynx (Z80A, 4MHz) to 
Budapest and their program, which is 
stored on cassette, used a total of 24k 
RAM. It conducts a selective search and 
looks at about 50 positions per second. 
Private entries: 

Labirint 64. This compact unit with 
alphanumeric move entry and a mic¬ 
roscopic display was built by a Roma¬ 
nian team. It is 8085-based and looks at 
no more than one position per second. 
It entertains its opponents by playing 
melodies to express its feelings — a 
triumphant tune when capturing a 
piece, sombre strains when it is losing. 
Gedeon X. The only Hungarian partici¬ 
pant, Bela Gedeon, turned up with a 
modified Chess Challenger Champion 
from Fidelity (as far as I could 
ascertain the modification was only to 
the power supply!). Data of the 
machine: 6502B, 3MHz, 32k ROM, 16k 
RAM. 

The tournament began with loud 
protests when it turned out that Fidelity 
was prepared to certify thatthe Sensory 
9 entry was 'identical to the units that 
are available under the same name'. 
This meant that the Sensory 9 would be 
theonly set qualifying fora special prize 
for the best commercial unit. General 
Manager Sid Semole swore that the 
increase in speed and the new program 
were part of the current production run 
and so Sensory 9 was given the 
commercial prize before the tourna¬ 
ment began. Later on, the East Ger¬ 
mans also laid claim to the prize, but 
Fidelity's machine had a point more in 
the end and retained the award. 

Micro computer chess tournaments 
are fraught with commercial interests 
and there is bound to be a lot of 
politicking during the games. The 
computers are always very calm, the 
programmers usually anxious and 
the manufacturers often extremely 
aggressive. During the fifth round in 
Budapest there was an incident that 
illustrated the basic atmosphere. I 


In this round Fidelity's finest, the 
Prestige, which was tied for second, 
had to play one of the Mephisto 
machines. These were not doing too 
well and badly needed every pointthey 
could get. Ossi Weiner, PR consultant 
and best chess player in the Mephisto 
team (he has won the Munich cham¬ 
pionship twice) was operating the 
German machine; Dan Spracklen made 
the moves for Prestige. 

Round 5 (17.9.1983) 

White: Prestige O Black: Mephisto X 
1 .e4 d5 2.exd5Qxd5 3.Nc3 Qd6 4.d4 Bf5 
5.Qf3 Qe6+ 6.Be3 c6 7.Bc4? (White 
should not help black to unravel his 
terrible position.) 

1.. . Qxc4 8.Qxf5 e6 9.Qe5 Nd7 10.Qg3 
Ba3 (A strange move which humans are 
not likely to play.) 

11.Bel Bb4 12.Nge2 Bxc3+ 13.bxc3g6 
14.Qc7 (Both computers love to attack 
b-pawns.) 

14.. . Qa6 15.Rb1 b5 16.Rb2 Ne7 17.0-0 
Nd5 18.Qg3 N5b6 19.Qf3 Rc8 20.a3 
(White is afraid of Nc4 and Qxa2. Now if 
20 .. .Qxa3 then 21 .Rxb5 wins back the 
pawn.) 

20.. . 0-0 21 .Bh6 Rfe8 22.Ra1 f5 23.Rbb1 
Nc4 24.Rb4 e5 25.Rb3 (White is wasting 
an unbelievable amount of time with 
these rook moves.) 

25.. .Qa4 26.Qd3 e4 27,Qh3 Na5 28.Rb2 
c5 29.d5 Nc4 30.Rba2 Nf6 31.Nf4 Nb6 
32.d6 Red8 33.Rd1 Rc6 34.Qg3 Rcxd6 
35.Rxd6 Rxd6 36.Nd5?? (An asto¬ 
nishingly short-sighted blunder, not at 
all typical for the Prestige. White 
overlooks the fact that after 36.. .Rxd5 
37.Qb8+ Kf7 there is a threat of 
back-rank mate that prevents him from 
winning back the knight. Mephisto has 
just been given a piece for nothing! 

On the adjacent board the Sensory 9 
is winning against Superstar, but both 
computers are in bad time trouble. The 
operator of the SciSys machine offers 
his opponent a draw and is turned 
down.) 

36 . . .Rxd5 37.Qb8+ Kf7 38.h3 Qc4 
39.Ra1 Qxc3 40.Rb1 Qxc2 41.Rxb5 Qa4 
42.Rxc5 Rdl + (After 42.. .RxR 43.Qf8+ 
wins back the rook.) 

Meanwhile, on another table, the 
Superstar-Sensory 9 game has reached 
a climax. Superstar calmly computes 
its 38th move in the last minute of its 
clocktime, the petrified operator hardly 
daring to breathe. He has offered a draw 
a second time and has been turned 
down again. Literally seconds before 
theflag falls Superstarfinallymakesthe 
move. 

Now the Fidelity people stop brea¬ 
thing. They have a little over three 
minutes on the clock and it is perfectly 
clearthat they will win the game if their 
computer makes the next move in time. 
You can almost hear the prayers of 
Peter Reckwitz, Fidelity's German im¬ 
porter, who is operating the machine. If 
it loses on time the blame is sure to fall 
on him. You always blame the operator 
for being too slow entering and execut¬ 
ing moves. 

With Peter Reckwitz growing crim¬ 


son and the public squealing in excite¬ 
ment, Sensory 9 shows absolutely no 
sign of concern. It serenely goes on 
computing until the flag falls. Fidelity 
has lost a very important point, and 
with the Prestige gamegoing down the 
drain spirits in the team are very, very 
low. 

43.Kh2 Ne8 44.Re5 Rd3 45.Be3 
(Mephisto has an overwhelming 
advantage of a piece and a pawn, but 
now it is his turn to miscalculate.) 

45 ... Nc4? 46.Rxe8 Qxe8 47.Qc7+ Kf6 
48. Qxc4 (Now Prestige is only the 
exchange and a pawn down, still 
completely lost, of course, but with a 
glimmer of hope that there may be a 
god-sent draw somewhere.) 

Qe5+ 49.g3 a5 50.Qa6+ Qd6 51.Qxa5 
(After an exchange of queens black 
would have no difficulty using his 
remaining material advantage to win 
the game. White must retain queens 
and try to operate with perpetual 
checks.) 

51 . . . Rxa3 52.Qb5 Rd3 53.Qb2+ Ke6 
54.Kg2 h5 55.Qg7 Kd5 56.Qb7+ Qc6 
57.Qf7+ Qe6 58,Qb7+ (White is quite 
obviously playing for a draw. The 
Mephisto team, which was really en¬ 
joying this game, is now somewhat 
subdued.) 

58 . . . Kd6 59.Bf4+ Kc5 60. Qa7+ Kb5 
61.Be3 Qc6 62.Qb8+ Kc4 63.Qe5 Kb3 
64.Qb8+ Kc3 65.Qb1 Kc4 66.Qa2+ Kb5 
67.Qb1 + Ka5 68.Qb2 Ka4 69.Qa1 + Kb4 
70.Qb2+ Rb3 71.Qd4+ Ka5 72.Qa1 + 
Kb5 73.Qe5+ Ka6 74.Qa1+ Kb7 
75.Qg7+ (Ossi Weiner can't take much 
moreofthis. Hiscomputerismaking no 
progress and seems to be heading fora 
draw. Peter Reckwitz has come to watch 
and is beginning to make deprecatory 
remarks.) 

75 . . . Qc7?? (To the horror of the 
Mephisto team black decides to sacri¬ 
fice two of his pawns to avoid further 
checks!)76.Qxg6 Qd7 77.Qxh5 Rb5 
(White now has a dangerous passed 
pawn on the h-file. Of course black can 
still draw fairly easily, but with Mephis¬ 
to X in the mood it's in, anything can 
happen. Ossi Weinercan hardly waitfor 
the imminent adjournment and ad¬ 
judication by the master, who is sure to 
give him a draw.) 

78.Bf4 Qc6 79.Qf7+ Ka6 80.Be3 Ka5 
(Both computers have made the time 
control with plenty of time on the 
clocks.) 

81.Bd2+ (The excited murmursaround 
the board turn to cries of outrage: Ossi 
Weiner refuses to enter this move into 
hiscomputer! Thetechnical arbitertells 
him he must do so, but Weiner argues 
that nothing in the rules make this 
mandatory. He goes away to phone his 
boss in Munich.) 

81 . . . Ka6 82.Be3 Rd5 83.g4 (Thomas 
Nitsche has entered these moves, but 
now even he refuses to go on. Weiner 
returns and Peter Reckwitz, a big man, 
begins yelling, telling Weiner he will 
slaughter him in the press for this. 
Weiner, a small, delicate person, turns 
pale and refuses to operate the 
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TRIOMQ 


The Directors and Staff of 
Trionic Ltd wish to thank all 
their customers and suppliers 
for their valued custom and 
support in 1983. 

We wish you all a very 
prosperous New Year 

TRIONIC LTD. 

THE BIGGEST, THE BEST COMPUTER 
SOFTWARE SHOP IN LONDON 


We sell and support ATARI 400/800/600XL, 
COMMODORE 64/VIC 20, BBC, SPECTRUM 


GRUNDIG RGB 

MONITOR/TELEVISION 
WITH COMPUTER MONITOR INPUTS 



14%" £269.00 16" £299.95 22” £359.95 
20 '£319.95 26" RC £455.95 

VAT INCLUDED 


• BBC Acorn 6 pin socket 

• Automatic switching for BBC 

• 2 metre 6 pin lead supplied 

• 1 volt PP composite video 

• 80 character resolution 

• Teletext remote control models available 

• Carriage, insurance extra 

• Remote controls ideal for schoole etc. 

RGB modification by H Reynolds in our factory 
(Grundig approved) 

H REYNOLDS & SONS 

(TILBURY) LTD 

28A SOUTHEND ROAD, GRAYS, ESSEX 
gm Tel: (0375) 31641 


THE TEACH YOURSELF 
SPECIALISTS! 


Learn the easy 
way on your Apple, 
IBM, Sirius or 
CP/M computer! 


TEACH YOURSELF 

VISICALC 


TEACH YOURSELF 

SUPERCALC 


Just £69 including 
postage and VAT for 
your own complete 
training course on 
disk. Satisfaction 
guaranteed or your 
money back within 
30 days of purchase. 

Also Microcal 

Hands-on CP/M £92.00 
Hands-on MS-DOS £92.00 
Hands-on DBase II £92.00 
Hands-on Basic £172.50 
Prices include 
VAT and postage 


Call now or send cheque to: 

DATA PROFILE LTD 

189 Hanworth Rd, 

Hounslow, Middx TW3 3TT 


TEACH YOURSELF 

WORDSTAR 


TEACH YOURSELF 

DBASE II 


TEACH YOURSELF 

USING YOUR IBM 


TEACH YOURSELF 

USING YOUR APPLE 


TEACH YOURSELF 

BASIC 


TEACH YOURSELF 

PASCAL 


TEACH YOURSELF 

TYPING 


01-572 0678 


EPROM-ERASERii A AJ 

1 MACH 3 . 


PRINTER 

£ 26.50 V 

S-Z'sssfrTi ii 

VIC 20 EXPANSION 
UNITS 

t ■'b.VV i as -, % — 

COLUMN CARD 

VIC 20 64 k RAM + 


2 k EPROM 
EXPANSION 

EPROM PROGRAMME^^^/ 

VIC 20 EPROM CARD 

£ 11 95 4k P EPROM U socke^s. W1,h tW ° 

a osixP? petcbm.trs'so, EXIDY. SWTPC. EXORCISER. 
NASCOM, MAXBOARD. AMICOS, ACORN ATOM. 
HEAfHKIT P ZX81 U ABC R ' EXPL0RER ' 

ior aii our products: Dealer inquiries invited. 
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Continuedfrom page 221 
machine. The arbiter is not sure what he 
should do and decides to postpone a 
final decision until the international 
jury can besummonedthenextday. For 
purposes of pairing the game is tenta¬ 
tively adjudicated a draw. 

The next afternoon the international 
jury interviews all involved and decides 
that the spirit of the rules are quite clear 
and requires the operator to enter the 
opponent's moves at all times. He is not 
allowed to slow down the game for 
strategic reasons. It issues a repri¬ 
mand to the Mephisto team for attemp¬ 
ting to circumvent the rules' and also 
express strong disapproval of the 
'emotional and hostile behaviour of the 
Fidelity representative'. It rules that the 
game must be 'resumed at the point 
where it was left, thatthe level of play be 
reset to the level of the previous 
evening and thatthe game be played on 
for an additional 45 minutes' (the 
approximate total time lost during the 
incident.) 

83 . . . Qd7 84.Qg8 fxg4 85.hxg4 Kb5 
86.Qg6 Re5 87. Qg8 Qe6 88.Qg7 Rd5 
89.g5 Qg4+ 90.Kh2 Qh5+ 91 .Kg3 Qf3+ 
92.Kh4 Kc6 (The 45 minutes are over 
and the arbiter studies the position. 
After a short time he adjudicates it a 
draw. 

There is a collective sigh of relief. 
Everyone is happy with the solution. 
The same evening Weiner and Reckwitz 
are observed drinking a beer together 
and joking boisterously...) 

In the seven round Swiss style 
tournament no computer was allowed 
to play against another machine from 
the same manufacturer. This naturally 
made for strange pairings, and some 
very striking oddities in the final results 


1. Elite A/S 

6 

2. Mephisto X 

5 

3. Novag X 

5 

4.SuperConstell 

5 

5. Prestige 

4.5 

6. Chess 2001 

4 

7,Gedeon 

4 

8.Chess2001X 

3.5 

9. Mephisto Y 

3.5 

10. Mephisto Excal. 

3 

11. Constellation 

3 

12. Sensory 9 

3 

13.SuperstarX 

3 

14. Micromurks 

2.5 

15.LogiChess 

2 

16. Chess Master 

2 

17. Cyrus X 

2 

18. Labirint 

Fig 7. Results: 

Third World Microcomputer 
Chess Championship 

0 


must be considered a result of the 
system. It is interesting to note, for 
example, that the Prestige and the Elite 
A/S have identical playing codes. Still, 
the slower machine fared much better. 
Of the three virtually identical Mephisto 
machines, one came in 2nd and the 
other two, 9th and 10th. 

The winner of the tournament—afull 
point ahead of the rest — was the Elite 


A/S,followed by Mephisto X and Novag 
X. The prize for the best amateur 
program was won by Mikromurks. The 
final results are shown in Fig 1. 

The current Computer World Cham¬ 
pion Belle was defeated in NewYork by 
Cray Blitz, a program running on a 0.2 
Gigaflop machine (Cray X-MP). Tony 
Harrington will be back next month 
with an account of the New York 
championship. 

Games section 

White: Belle. Black: Cray Blitz. World 
Computer Championship, New York 
1983. Sicilian Defence. Notes by David 
Levy. 

This was the game that everyone had 
been waiting for. If Belle had won the 
game, there would have been a 3-way 
tie forfirst place, with Belle winning on 
tie-break. 

1 e2-e4 c7-c5 

2 c2-c3 

(A move which was rarely seen a 
decade ago, but which is now rather 
popular in human tournaments and in 
computer events. If Black does nothing, 
his opponent will build a strong pawn 
centre with d2-d4. The only two moves 
which come into serious consideration 
are 2 ... Ng8-f6 and 2 ... d7-d5.) 

2 ... d7-d5 

3 e4xd5 Qd8xd5 

4 Ng1-f3 

(The move order 4 d2-d4 e7-e6 5 
Ng1-f3 is somewhat more usual.) 

4 ... e7-e6 

5 d2-d4 Ng8-f6 

6 Bf1-d3 Nb8-c6 

(Both 6... c5xd47c3xd4 Nb8-c6,and 

6... Be7, are more often seen.) 

7 0-0 Bf8-e7 

8 Bc1-e3 0-0 

9 d4xc5 Rf8-d8 

10 Nf3-d4?l 

(This move allows Black to retain 
most of the pressure in the d-file. White 
should have been content to trade 
queens and maintain a very small edge 
by 10 Bd3-e2 Be7xc511 Qdl xd5 Rd8xd5 
12 Be3xc5 Rd5xc5 13 Nb1-d2.) 

10 ... Be7xc5 

11 . c3-c4?l 

(Parting with control of two impor¬ 
tant squares, b4 and d4. White should 
probably play 11 Nd4xc6, and if 11 ... 
Qd5xc6 12 Qdl -e2; or if 11 ...b7xc612 
Be3xc5 Qd5xc5 13 Qd1-e2, with rough¬ 
ly equal chances in each case.) 

11 ... Qd5-d6 

12 Nd4xc6 b7xc6 

13 Be3xc5 Qd6xd3 

14 Qd1-a4? 

(Afterthis move. Black's advantage is 
clear. The correct plan was to trade 
queens: 14Qd1xd3 Rd8xd3 15 Nb1-c3, 
and if 15... Nf6-d7 16 Nc3-a4.) 

14 ... Nf6-e4 

15 Bc5-b6 

(Naturally not 15 Bc5xa7?? Rd8-d7, 
winning the bishop. But betterthan the 
artificial text move would have been 
simply 15 Bc5-e3.) 

15 ... Rd8-d7 

16 Bb6-a5 Bc8-b7 


17 Nb1-c3 Ne4-c5 

18 Qa4-b4 Qd3-d4 

19 Ral-dl Nc5-d3 

20 Qb4-a4 Qd4-g4 

(Threatening 21 . . . c6-c5l, opening 

the b7-g2 diagonal, as well as the more 
prosaic 21 ... Nd3xb2.) 

21 c4-c5 Qg4-f5 

(Now White must lose at least a 

pawn, but Belle makes the wrong 
decision and decides that rather than 
give up a pawn it will sacrifice its queen 
for rook and minor piece. This trade is 
materially equivalenttoa pawn, butthe 
queen is much more powerful in this 
type of position and White's bishop is 
left completely out of play. This type of 
error in judgement is what still makes it 
possible for the strongest humans to 
win against the strongest computer 
programs.) 


22 

b2-b4 

Nd3-b2 

23 

Rd1xd7 

Nb2xa4 

24 

Nc3xa4 

Qf5-c2 

25 

Rd7xb7 

Qc2xa4 

26 

Rfl-al 


(White' 

has poorly 

coordinated 

forces, and can offer little resistance to 

the raging black queen.) 


26 


e6-e5 

27 

f2-f3 

Qa4-c2 

28 

Rb7-c7 

Qc2-d3 

(Threatening 29... Qd3-d4+, forking 

king and rook.) 


29 

Ral-fl 

Qd3-d5 

30 

a2-a3 

g7-g5 

31 

Rc7-e7 

f7-f6 

32 

Re7-c7 

h7-h5 

33 

h2-h3 

Kg8-h8 

(Atypical computer move — when in 
doubt, put the king on a safer square!) 

34 

Kg1-h2 

a7-a6 

35 

Rfl-el 

Ra8-e8 

36 

Re1-e4 

f6-f5 

37 

Re4-e2 

g5-g4! 

38 

h3xg4 

f5xg4 

39 

f3xg4 

h5xg4 

40 

Re2-f2 

e5-e4 

41 

Rf2-f7 

Qd5-e5+ 

42 

g2-g3 

e4-e3 

43 

Rf7-h7+ 

Kh8-g8 

44 

b4-b5 

(Sacrificing a pawn in 

order to slow 

down the advance of the Black e-pawn, 
but it soon becomes clear that White 

must lose even more material.) 

44 


c6xb5 

45 

Ba5-e1 

Qe5-b2+ 

46 

Kh2-g1 

Qb2-a1 

47 

Kg1-g2 

Qa1-f6 

(Not 47.. 

. Qalxel?? when White can 

draw by 48 Rc7-g7+ Kg8-f8 49 Rg7-f7+ 

Kf8-g8, etc.) 


48 

Kg2-h2 

Re8-d8 

49 

Rh7-d7 


(Blackwasthreatening 49... Rd8-d1.) 

49 


Rd8-f8 

50 

Rd7-d6 

Qf6-b2+ 

51 

Kh2-g1 

Qb2-b1 

52 

Kg1-h2 

Qb1-c2+ 

53 

Kh2-g1 

Qc2-c5 


Resigns 

(There is no satisfactory defence to 
the threat of 54 . . . Qf5-f1+ 55 Kg1-h2 
Qf1-e2+ and 56... Rf8-f1 mate.) 

(The king is dead, long live the king!) 
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Illustration by Nick Davies 


A boomng business 

The UK home computer market experienced a dramatic boom in 1983, with 

sales surpassing expectation and, in some cases, demand exceeding 

production. MargarefSpooner went shopping for the stories behind the 

figures. 



early December but prospective Spec¬ 
trum owners were having to wait a 
week for Sinclair to meet their orders. 

Customers going to Laskys to buy a 
Spectrum were not so fortunate. 
Marketing director Bob Cox said: 'A lot 
.of people start out with a Spectrum in 
mind — after all it is the best known 
home computer—and then they move 
upwards. Oric has benefited from the 
lack of Spectrums.' Oric expected its 
final sales figure for 1983 to be about 
120,000 but this includes sales over¬ 
seas. Cox added that 'the supply 
problem distorts the true pattern of 
customer demand. We sell the ones we 
can get hold of.' 

Asked about the lack of Spectrums a 
Sinclair spokesman agreed that some 
retailers had experienced shortfalls but 
said this was not entirely Sinclair's 
fault; retailers had left it rather late to 
place bulk orders— possibly an indica¬ 
tion of their doubts about the level of 
public demand for home computers. 
Although Sinclair had anticipated 
heavy demand by stockpiling 100,000 
computers in the summer (this could 
equate with its admission of a 'sluggish 
summer market'), all these plus those 
produced in September were sold by 
early December. In one week alone at 
the end of November the company 
received orders for over 200,000 
to meet the 


'It's a bit like trying to fill a bottle with a 
hole in it.' That's how Peter Jackson, 
marketing director of Rumbelows, 
describes the problem faced by many 
home computer manufacturers in the 
pre-Christmas period last year. If 
Christmas '82 saw the start of the boom 
in homecomputerownership in the UK, 
Christmas '83 reinforced it. After a year 
of uncertainty for home computer 
manufacturers it must have been pleas¬ 
ing to find the market so buoyant, even 
if it did create problems keeping up with 
demand. But dothe 1983homecompu- 
ter sales figures reveal a continuing 
demand in this market? How is the 
market shared between manufacturers 
and how does the UK compare to 
overseas countries in its buying of 
home computers? 

Demand 

At the beginning of December, well 
before the final stampede of Christmas 
buying, business was so brisk at 
Rumbelows that Peter Jackson pre¬ 
dicted a final figure of 1.6 to 1.8 million 
home computer sales in the UK for 


1983. This was a somewhat higher 
estimate than most industry commen¬ 
tators had been willing to give. The 
general consensus before Christmas 
trading began was closerto one million 
units. Jackson justified his figure by 
noting the'tremendous leap forward in 
sales' that had already occurred in 
November and early December, and 
seemed likely to continue into January 
and February. But he cautioned: 'The 
final figure hinges on the availability of 
hardware between December and 
February.' 

The three top selling computers at 
Rumbelows stores are the Sinclair 48k 
Spectrum, Commodore 64 and VIC 20 
(also from Commodore). 'Although 
both manufacturers are having trouble 
keeping up with demand they are 
managing to stay ahead,' said Jackson 
Commodore 
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although the company said it was too 
soon to give sales estimates for the 
Electron, it anticipated sales of 120- 
ISO,000 BBC Micros in 1983 and has 
passed the 200,000 production mark 
since it started. The success of the BBC 
Micro (which has quite a high price tag 
at £399 compared with most home 
micros), is undoubtedly due to its 
association with BBC Television's 
Computer Programme. Even so, some 
people did not expect it to be quite so 
successful. A spokesman for WH Smith 
said: 'When our first computer shops 
opened we were surprised at the 
amount of interest shown in the BBC 
computer. Parents are interested in it 
for home education —they are becom¬ 
ing aware that children should be given 
the chance to use at home whatthey are 
introduced to at school. Home compu¬ 
ters provide an educational centre for 
all levels of the family as well as being a 
family leisure centre.' 


Buying patterns 

Bob Cox at Laskys went even further in 
his comments on who is buying home 
computers and why; he suggested that 
'parents daren't let their children not 
have one. People are scared their child 
will get left behind.' These views are 
supported by market surveys of people 
buying home computers. Mintel con¬ 
ducted an ownership survey at the end 
of 1982, at a time when home compu¬ 
ters were fairly evenly distributed 
throughout all regions of the UK, but 
were generally confined to young 
people and 35 to 44-year-olds in the 
more affluent sections of society. The 
35 to 44-year-olds were mostly buying 
them for their children's benefit and 
men were the major purchasers. Mintel 
asked others if they would like to own a 
computer and the answers confirmed 
that this pattern of buying was likely to 
continue in 1983. According to Mintel, 
the social groups buying home compu¬ 
ters are professional/management 
(ABs in marketing terms) though other 
analysts also include CIs (teachers, 
lower grade white collar workers, etc). 
Since these people only account for 
about 20% of the population home 
computer manufacturers are obviously 
still missing out oma large potential 
market. The large groups of skilled and 
semi-skilled workers who are among 
the buyers of video recorders un¬ 
doubtedly have sufficient disposable 


demand by balancing deliveries to the 
six retailers whom it supplies directly 
and to Prism, the distribution organisa¬ 
tion which feeds all the other outlets for 
Sinclair computers. 

The shortfall was expected to be 
temporary. Sinclair's spokesman ex¬ 
pressed regret about the situation but 
was sure that customers who shopped 
around would have found a Spectrum 
before Christmas, because 5,500 retail¬ 
ers throughout the UK stock Sinclair 
home computers. And the number 
one supplier of home computers, 
WH Smith, reported no difficulties in 
meeting demand forthem. 


home computer market; Mattel gave 
uptheAquariusand NewBrain produc¬ 
tion ceased. Despite this it seems 
certain that the number of units sold in 
1983 will be twice as many as were sold 
in 1982. A large proportion of these 
sales occur in the busy final quarter of 
the year. A Mintel analyst commented: 
'It's a difficult market to look at because 
it moves so quickly.' 

A survey conducted by Mintel esti¬ 
mated that hardware sales in 1983 
would amount to £216 million repre¬ 
senting 1V4 million home computers. In 
addition it predicted sales of peripher¬ 
als worth £30 million and software 
sales of £54 million. Other side effects 
include increased sales of books 
(WH Smith hasover400computerbook 
titles available on call in its warehouse 
and over 100 in stock in most branches). 
Smiths also stocks magazines (comp¬ 
uter interest titles outnumber women's 
interest magazines) and reports higher 
demand for battery-operated cassette 
recorders. 

IDC Europa expects 1983 UK ship¬ 
ments to be 900,000 units. This would 
show a growth of 105% over the 1982 
figure of 450,000. IDC believes that 
Sinclair holds 57% of the UK market in 
terms of units sold and Commodore 
follows with 20%. A spokesman for 
Sinclair Research said: 'Dependent on 
supply and actual sales over the few 
weeks to Christmas we are projecting a 
final sales figure for 1983 of 800,000 
units for both the ZX81 and the 
Spectrum.' About three quarters of this 
figure will be Spectrums. To the end of 
September, Commodore had sold 
260,000 VIC 20s and 90,000 Commod¬ 
ore 64s and expected to add another 
150,000 to each of these figures by the 
end of the year. 

In the UKthe other major name on the 
home computer scene is Acorn, and 


Problems 

Sinclair was not the only company 
facing supply problems in the pre- 
Christmas period. Acorn failed to keep 
up with the demand for its Electron, the 
new baby brother to the BBC Micro. 
This was because demand was so high, 
said an Acorn spokesman — 'rather like 
the BBC Micro when it started.' (Surely 
something should have been learnt 
from that experience?) Acorn was not 
happy about it: 'It's unfortunate be¬ 
cause it doesn't create a good feeling 
about the company.' 

However, the Christmas period is not 
typical of the year as a whole. For many 
home computer manufacturers 1983 
was fraught with anxiety. The market 
became overcrowded as quite a num¬ 
ber of new products were released; 
prices were cut in an attempt to be 
competitive and as a result losses were 
made by some (Atari, for example); 
others fell by the wayside (Osborne and 
the Jupiter Ace); Dragondata was the 
subject of a rescue effort as it too 
faced liquidation; Texas Instruments 
announced its withdrawal from the 
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Colour Graphics 


£ 149 


• Uses Easily Replaceable Ink 
Cartridges 


CGP-115. Ultra-compact colour graphics printer helps you create beautiful 
graphics in red, green, blue and black, and it prints alphanumerics. Built-in 
commands make it easy! Text mode prints 40 or 80 characters per line at 12 
characters per second. Uses easily replaceable ink cartridges. A selection of 
colour pens is available. Set measures 2 15 /i6 x 8V4 x 8V2”. 26-1192 


Low Cost Dot-Matrix 


£ 79 95 : 


Print Graphics 
and Alphanumerics 
Whisper Quiet! 


TP-10 Thermal Printer. Perfect for use with the MC-10 Colour 
Microcomputer, and our other colour computers. You can print both screen 
graphics and alphanumerics. Textmode prints 32 characters per line at 30 
characters per second on 4 Vs” wide thermal paper. Special repeatfunction to 
make graphics programming easier. Colour computer-compatible serial 
interface only (600 baud). 26-1261 


91/2” Dot-Matrix 

f. ,# O £■ • With Colour Computer and 
Parallel Interfaces 

DMP-120. This versatile 9V2” dot-matrix printer has high speed data 
processing and graphics modes, that makes light work of many many tasks. It 
prints ten and 16.7 characters per inch, or elongated five and 8.3 characters 
per inch at up to 125 characters per second. A very compact printer it uses 
fanfold, single sheet or roll paper and has built in parallel and colour computer 
compatible serial interfaces. 26-1255 


..Or Choose The DaisyWheel Printer 
That Best Suits Your Needs. 



“Letter 

Perfect” 

£ 1199 

With Free 
Bi-Directional 
Tractor Feed 
(26-1459) 


“Letter 

Quality” 

£ 599 

• With 
Automatic 
Wheel 
Positioning 



DWP-410. Ideal for SCRIPSIT word processing! Select ten or 12 
characters per inch, or proportional pitch. Forward and reverse paper 
feed and V 2 line feed, underline and programmable backspace. 
Includes Vi 20 ” space and V4s” linefeed. Automatic paper set makes 
paper insertion easy. Uses interchangeable print wheels for type 
selection. EPM mode for special wheels. 26-1250 


DWP-210. A low-cost printer for that “professional look"! Select ten or 
12 characters per inch, or proportional pitch. Prints over 200 words per 
minute (18 characters per second) at ten characters per inch. Easily 
handles an original plus two copies, features V 200 ” space and 1 / 48 ” 
line feed, ribbon end, cover open and paper empty sensing. With 
carbon ribbon and Courier 10 print wheel. 26-1257 



Tandy The Largest Electronics Retailer 
In The World With Over 350 Stores 
Nationwide We’re Near You. 































continued from page 225. 

income to afford a home computer but 

havenotyet been beguiled into buying. 

How do manufacturers persuade 
people to buy a particular computer? 
Advertising is the most obvious 
method and there was a noticeable 
spate of it in the pre-Christmas season. 
One company at least was making 
efforts to appeal to a wider audience in 
the autumn. Commodore had a major 
advertising campaign with a high pro¬ 
file television commercial showing a 
mouse nimbly running over the 
keyboard of a Commodore 64 followed 
by an elephant waving the computer 
about. The association of elephants 
with memory is presumably intended 
to imprint itself in viewers' minds to 
emphasise the large size of the 
machine's memory (at least compared 
to most home machines). 

Similar advertisements featuring 
elephant, mouse and computer were 
placed in the national press and trade 
magazines to reinforce the television 


advertising and ensure that people 
remembered the name. John Baxter, 
marketing manager of Commodore, 
said the advertisements were directed 
at all social classes but with a bias 
toward parents with children. 'We aim 
to get the person's attention. When a 
person goes out to buy a home 
computer it is a considered purchase— 
we want to make sure they include ours 
among their alternatives.' A packaged 
system or starter pack is another 
marketing technique which manufac¬ 
turers use effectively in the UK. The VIC 
20 is sold in a starter pack which 
includes the processor, cassette unit, 
an introduction to Basic programming 
and four games. 

Apple Computer recently adopted 
the packaged approach to increase 
sales of its Apple II into the home 
market. 'I wouldn't estimate that more 
than 5% go into the home market,' said 
Apple's marketing services manager, 
Michael Spring. Nevertheless, in 1982 
'we noticed an upsurge in sales through 
retail outlets at Christmas. It could have 
been the success of a promotion we'd 
just done, but some were going into the 
home, which was interesting as we 
didn't view that as a target market. We 
researched it and found that where 
people had a business justification for a 
computer at home they would buy one 
and then use it for education, menu 
planning, home finance and so on.' 

So for Christmas 1983 Apple decided 
to encourage such purchases by offer¬ 
ing a packaged system, the Apple 
Professional Home Computer System 
which included an Apple II processor, 
disk drive and controller card, TV 
modulator link to a normal television 


set plus various other inducements, 
including a sports bag and user maga¬ 
zine, etc. At under £1000 excluding VAT 
this is obviously at the high end of the 
home computer market, but Bob Cox 
said the Apple package had sold well in 
Laskys' stores, with the further attrac¬ 
tion of a training weekend at the end of 
November being offered to people 
buying the system. Spring said: 'We'll 
always have an interest at the more 
serious computing end of the home 
market.' 

Serious computing may await Apple 
II but what is the fate of the million or so 
lower priced computers finding their 
way into UK homes? It seems they are 
mostly being used for playing games, 
despite the avowed intentions of pur¬ 
chasers to use them for educational 
purposes too. One of the casualties of 
the craze for games playing on home 
computers is the video game — manu¬ 
facturers of these may well have seen 
the last of their business at Christmas. 

Will games playing remain the over¬ 


riding use of computers? 'The easiest 
thing to do with a new computer is to 
play games,' said Adrian Rushmore of 
Tansoft. However, he suggests that 
'once the excitement of playing games 
has died down, people sit back and 
appraise the situation and ask what 
more they can get out of their machine. 
So follow-up sales are for a different 
type of package.' An increasing interest 
in educational software was noted by 
WH Smith with more becoming avail¬ 
able in the second half of 1983, mostly 
for the Spectrum and BBC computers. 

Distribution and purpose 

The boom in home computer sales in 
the UK has not occurred to the same 
degree in other European countries. 


Home computer 


sales 1983 


Manufacturer 

Machine 

Estimated 
number of 
units sold 
in 1983 

Sinclair 

Spectrum 

600,000 


ZX81 

200,000 

Commodore 

VIC 20 

410,000 


CBM 64 

240,000 

Acorn 

BBC 

100,000 


Electron 

no 

estimate 

Oric 

Oriel 

70,000 

Dragondata 

Dragon32 

100,000 

Texas 

TI99/4A 

does not 

Instruments 


reveal 

sales 

figures 


The fact that the Spectrum is a home 
grown product has contributed to the 
success of home computers in the UK. 
Sinclair is also the volume shareholder 
in the European market with 45% of the 
market against Commodore's 28%, and 
Texas Instruments takes third place 
with 7%. Distribution has played a part 
in the success of home computers in the 
UK; large retail chains took up home 
computers and they became readily 
available in high street outlets. An IDC 
Europa analyst pointed out that games 
playing is not so enthusiastically re¬ 
ceived in Europe so that, even where 
suitable distribution chains exist they 
have been less eager to respond to the 
arrival of home computers. Apparently, 
the French need to see an educational 
reason for'buying a home computer 
and the Germans need a serious 
purpose for their purchases. It's not 
surprising that home computers have 
not made such inroads in these markets 
with their current strong games- 
playing image. 

The British are obviously a frivolous 
lot — quite prepared to play games for 
the sake of playing games. It seems odd 
that with less disposable income than 
many Europeans, people in the UK are 
so willing to buy home computers — 
perhaps the initial outlay is regarded 
as worthwhile to gain home-based 
entertainment? 

Commodore's share of the European 
market is greater than it is in the UK 
because it was on the continent before 
Sinclair. A Commodore's official 
spokesman believes Europe is a year 
behind the UK in its response to home 
computers while the UK is ten years 
behind the United States. There Com¬ 
modore has its largest market. It sold 
1.6 million VIC 20s and half a million 64s 
in the first three quarters of 1983. The 
price of the computer is lower in the US 
and a greater profit margin is allowed 
on peripherals and software, while the 
starterpackconceptisuniquetotheUK. 
Marketing strategies are different in all 
countries according to historical and 
cultural traditions. 

Whether European countries will 
followtheUKintheextentoftheirhome 
computer purchase this year remains 
tobeseen.Butonething iscertain: 1984 
will be an interesting year, for it is 
expected that IBM will launch its home 
computer, the PC Junior, in the UK in 
the spring. The IBM PC is not seen as a 
home machine here although it is sold 
for home use in the US. However, IBM is 
an impossible company to ignore — it 
was certainly difficult to miss its mas¬ 
sive advertising campaign for the Per¬ 
sonal Computer in the autumn. The 
awareness this created must carry 
forward to the launch of the PC Junior. 
Just how many companies can with¬ 
stand the presence of IBM with its 
marketing ability is a matter for conjec¬ 
ture, but this time next year wi.ll surely 
have produced a shake-out of the home 
computer market. 

bud 


‘It seems odd that with less disposable income than 
manyEuropeans, people in the UKare so willing to buy 
home computers 
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Our software is suitable for use in the home, school or college. 

For further details or retail stockists please telephone:- 048 67 2584 
We have a demonstration cassette available for retailers or schools. 

We would like to hear from good programmers, graduates or teachers 
wisHing to participate in the expansion of our Learning Scries on the 
Spectrum, BBC Model B and other machines. 


Our si 


able by di 


ill fror 


CALPAC COMPUTER SOFTWARE 
108 Hermitage Woods Crescent 
St Johns, WOKING, Surrey GU21 1UF 
PRICE LIST 

CALPAC LEARNING SERIES VOL 1 
CALPAC LEARNING SERIES VOL 2 
CALPAC LEARNING SERIES VOL 3 
CALPAC CHEMISTRY SERIES VOL 1 
CALPAC CHEMISTRY SERIES VOL 1 


K or 48K Spcctrui 
K or 48K Spcctrui 
K or 48K Spcctrui 
K Spectrum. 


228 PCW 


















































P ■ R ■ 0- F" I ■ L ■ E 


Bricklin’s Vision 

Dan Bricklin is one of the most influential software writers o f all times. So what 
does he think of the current state of the art? Well, the days of menu-driven 

software are numbered.. .Mike Liardet reports. 


Dan Bricklin is one of the two authors of 
what is the world's most successful 
software package. With a few intensive 
months of coding back in the late 
seventies he and his partner, Bob 
Frankston, wrote VisiCalc. This intro¬ 
duced a new type of software — the 
spreadsheet, giving the computer in¬ 
dustry the biggest 'kick in the pants' 
since the introduction of the micro. The 
outcome of their work is that now no 
self-respecting micro-manufacturer 
will release a machine without spread¬ 
sheet software available. 

Dan Bricklin was recently in the UK to 
speak on the 'State of the Art', and I 
rushed along to hear what he had to say 
and fill in the gaps with an interview. 

He began by defining mainframes, 
minis and micros. The important point 
is that minis are really scaled-down 
mainframes, but micros are not just 
scaled-down minis. In fact if you try to 
use them that way, then the results can 
be disappointing. What micro¬ 
technology has to offer is 'high- 
bandwidth'VDUs—screensthatcanbe 
completely redrawn in an instant by a 
processor which can be almost exclu¬ 
sively dedicated to doing just that. 

The high-speed VDU technology 
simply didn't exist at a reasonable price 
until recently, and it is only a few 'state 
of the art' software packages that really 
try to maximise the advantages of it. 

Bricklin chose the following as 
worthy of special mention. 

*VisiCalc. The software that began 
spreadsheet systems would not really 
be feasible without a screen that is 
immediately responsive. With VisiCalc 
(see PCW, June '83) the screen acts as a 
'window' on a large sheet of numbers. 
Thewindowcan rapidly be moved from 
place to place only because dedicated 
micros can attain the necessary speed 
to redraw the screen frequently and at 
the whim of the user. 

*TK I Solver. This is Software Arts' 
latest product (reviewed in this issue) 
and it uses similar interactive tech¬ 
niques to VisiCalc. As with all the 
products Bricklin mentioned, the con¬ 
cept of windowing is central to the 
interaction. 

But TKISolver also introduces a new 
interactive feature, almost like adding a 
third dimension to the windowing 



Above: Dan Bricklin 


‘Instead of menus we can 
look forward to seeing all 
the options hoveringatthe 
top of the screen . . .' 

concept. Bricklin termsthis new feature 
'diving', following the TKISolver termi¬ 
nology. The idea is that in general an 
area of the screen may contain only a 
title or brief summary on some point. 
By pointing at it, and giving the 
appropriate command, we can 'dive 
into' that area and find out much more, 
as the new screen display will be wholly 
devoted to it. 

*Lisa. Moving away from Software 
Arts’ products, Bricklin introduced 
some of the interactive concepts under¬ 
lying Apple's Lisa software (see PCW, 
July '83). Like the previously men¬ 
tioned products, Lisa uses 'diving' and 
'windowing' and it introduces other 
new concepts. Instead of screen dis¬ 
plays with just words, images or'icons' 
are used. Visually, pictures are more 
stimulating than text, and may be 
easier to work with, but the windowing/ 
diving is essentially unchanged. 

*The Mouse. A mouse is a small box 
which slides across the desk, causing 
the screen marker or cursor to move 
along with it. Bricklinthinks it should be 
equipped with a full integral numeric 


keypad instead of the .two or three 
buttons which are the current standard. 
He also reckons the current hostility to 
mice directly stems from the name, 
which 'simply is not macho enough!' 
*Visi On and MS-Windows. Two furth¬ 
er software products mentioned by 
Bricklin, but so'state of the art'that they 
are not yet available: Visicorp's Visi On 
(see PCW, November '83) and Micro¬ 
soft's MS-Windows. Both these pro¬ 
ducts will place the above-mentioned 
facilities at the beck and call of your 
average programmer. This is no small 
matter, because although the above- 
mentioned concepts are easy for a user 
to grasp they are extremely hard to 
code-up from scratch. Bricklin cited 
genuinely portable computers (as 
opposed to 'luggables', touch screens 
and electronic mail) as the state of the 
art in hardware. Lap-held portable 
machines such as the NEC and Tandy 
are extensively used by Software Arts 
for note-taking at meetings. 

Not surprisingly Bricklin described 
his own company as state of the art. 
Having grown from two people in an 
attic in January 1979, it now employs 
130 people and five Prime 850 compu¬ 
ters in palatial premises on Boston's 
technology highway: route 28. 

Last year, Software Arts received $8 
million in payments for VisiCalc. Brick¬ 
lin objects to the term royalties for 
this — 'A new version of Visicalc 
involves more worj^than, say, putting a 
Hemingway novel in paperback.' 

The Future 

Bricklin is tight-lipped about any future 
direction that Software Arts may take, 
although clearly it is committed to 
TKISolver and we can look forward to a 
plethora of solver-packs and wide- 
ranging implementations of it. 

Did he have any predictions? Well 
yes, menu-driven software will be 
extinct in another 10 years — the 
concept originated with a generation of 
programmers sustaining themselves 
with the numbered options in Chinese 
take-aways. Instead of menus we can 
look forward to seeing all the options 
hovering at the top of the screen, and 
the next generation of users will, with 
unerring accuracy, simply shoot down 
the one they want! ITTil 
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SLIM 


4-CHANNEL 
A/D 


For Apple]C&//e 

Spectrogram! 

read and write registers, which canl 
be software programmed, giving ■ 
new scope to standard Apple graphics facilities. 
Text and background of 16 colours. Foreground 
colours can be hidden within the background colour 
- Animation can be achieved with just a few simple 
pokes. Apple colour in prom is the 
default condition of the card. 
Redefined colours are stored in 
ram of up to 255 user 


For Smallest, quietest 
Apple fan for Apple. Mains 
suppressor fitted. 
Powers up Apple + 
SILENT 1 external equipment 
socket (plug 
♦Psuppliedfree^^ 
c K'^^^araileHjhnte^ard 
supplied as standard 
with graphics firmware for 
Epson £60.00 (with lead) 
Serial printer card for any 
printer. Low cost, easy to use 
send only card. Baud rates 
printed on card. £63.00 
Communications card. Full 
features including 7 spare £90 


CONVERTER defined colours. 

8 Bit £100-00 
10 Bit £110-00 £120-00 

12 Bit £120-00 

LEAD PACKS (Utrier ^available) , 

3LP26 - 3 x 2m leads for parallel £251 
3LP20 - 3 x 20 pin/26 pin Conversion 
leads £281 

3LS252 - 3 x 2m D type Each end £34 
3LS255 - 3 x 5m D type Each end £39 
MP1 DC Mains Pack for Parallel £6.50 


Jjk 

firmware pages. 

1 C 

\ Parallel Solid state 
switching eliminates the 
\ problems of plugging and 

leads. May be used in 

r Opposite to 

Printersharer. 

multiples allowing an unlimited 
number of computers the use of ^ 




Useful for sending print 
data to letter quality of 
dot matrix or plotter 
peripherals. £64.00 


one printer. £59.00 

Serial Each input/outpu^ 
has a send/receive 
changeover 
switch. £69.00 



KEiYZONE LTD a " * e vz° n e proaucib 

Ull REGENERATION HOUSE. 

SCHOOL ROAD. PARK ROYAL. LONDON NW10 6TD supplied fully tested ti 
TELEPHONE: 01-965 1684/1804 TELEX: 881 3271 highest standards. 


NOW YOU REALLY CAN 
RUN ORDINARY CASSETTE RECORDERS 
ON YOUR VIC 20 AND COMMODORE 64 COMPUTERS 

THE SWANLEY 
YORKSHIREMAN’S SPECIAL 

Save about £8 on what you would pay 
elsewhere for a Commodore compati¬ 
ble cassette system by buying the 
Tapeman together with a matching 
cassette recorder for £37 including 
post and VAT. 

THE SWANLEY TAPEMAN IB 

A simple low cost module which plugs 
into the back of the VIC or the 
Commodore 64 and comes with the 
cables required to plug into your 
recorder. Just £9.78 including VAT and 
postage. 


AND USE ORDINARY PRINTERS ON COMMODORE COMPUTERS WITH THE TRIPLER 

Plugs into the memory expansion port of the VIC 20 and the Commodore 64 and enables you to 
run most ordinary printers with a standard Centronics interface. Performs all ASCII and 
upper/lower case conversion. Unique control code and graphics interpretation facility. TRIPLER 
20 (For the VIC 20) £42. TRIPLER 64 (For the Commodore 64) £45. Prices include VAT and post. 


DEALERS 

Generous trade discounts are 
available on the Tapeman in¬ 
terface. Overseas dealers are 
particularly welcome. 

TRADE 

DISCOUNTS 



SWANLEY ELECTRONICS (Cl) 

THE COMMODORE INTERFACE PEOPLE 
32 GOLDSEL. ROAD, SWANLEY, KENT BR8 8EZ, ENGLAND. 
Telephone: Swanley (0322) 64851. Export orders welcome. 
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Geedoh... 

A new experience 



The Geedoh musical education software series has 
been developed by musicians in close 
collaboration with educational computing 
specialists. Each program in the series covers one 
or more aspects of musical practice by means of 
arcade game techniques. The full colour graphics 
and sounds are excellent. Available now are: 

Music Reader 

You have to identify a note which moves across the 
screen on a musical stave. Succeed and you go on 
to higher levels - fail and you lose one of your five 
lives. Level 1 is slow and fairly easy - but by level 9 
you are reading music fluently. 


Pitch Game 

At level 1 you move Geedoh up a staircase to match 
another note. Success leads on to further levels 
covering fifths, thirds, fourths, seconds, sixths and 
sevenths. Fail and Geedoh loses a life - blown up by 
a hidden bomb. 

All cassettes are well-packed and come with full 
instructions and a booklet explaining the relevant 
aspects of musical teaching. 

Other titles will be available shortly - for details tick 
the box on the coupon or send a s.a.e. to Geedoh 
Educational Software, Freepost, Leeds, LS17 7YY. 

Each cassette costs just £9.95. 

Available for BBC Micro and Sinclair Spectrum 


Please send me the following 
Geedoh cassettes 

Tick the appropriate box and 
indicate how many of each 
cassette you require. 

No. @ 
£9.95 each 

Music Reader EH_ 

Pitch Game EH- 

Indicate computer you will use 
BBC Micro D 

Sinclair Spectrum EH 


I enclose £ p as payment 

K ble to Geedoh Educational 
are) 

Caution: Do not send cash 
through the post. 

Please send me details of new 
Geedoh Musical Education 
programs as they are published 

Tick here □ 

Allow 28 days for delivery. 

Send to: Geedoh Educational 
Software, Freepost, Leeds, 

LS17 7YY 


Name 


Address 


Tel. No. 


© Geedoh - 

Software to help you 
enjoy learning. 
































Discover the remarkable NCR 

DEOSMIMATCU 


We've taken the bestfeatures of the 
proven micro-computers on the market 
Made them even better. And combined 
them to make the NCR Decision MateV 

For example, we don’t think you 
should have to choose between 8-bit and 
16-bit operating systems. So, with our 
dual processing system you can have the 
benefits of both. 

What’s more, you shouldn’t have to 
decide right away whether you will ever 
need graphics, networking or large disk 
capacities. With the NCR Decision MateV, 
graphics are built into every machine. And 
networking and large storage capability, 
can be added if you should need them. 

You don’t have to juggle lots of com¬ 
ponents either. Tine Decision Mate V has 
only two. You simply plugthe keyboard into 
the computer And the computer into 
the wall. And 20 programmable function 
keys mean you can eliminate boring 
repetitive tasks. 

A relationship you won’t outgrow. 

When you want to upgrade your 
machine with more memory, more storage 
or link it with other micro-computers 
(even if they are not Decision Mate Vs) 


you just plugthem in. No expensive or 
ti m e-wasti ng retu ms to the ma nufactu rer 

Let’s havea heart-to-heart talk. 

NCR has been making computers 
for as long as there have been computers. 
And we’ve been doing business in 
Europe since 1885. We have the experience, 
the technology and the service you can 
depend on. 

Sotakealookatthe NCR Decision 
Mate V We designed it with a hea rt 

Decision MateV 

□□□ 

The personal computer 
with a heart. 
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j Full facts on Decision MateV please. 

i Name_ : -.- : - 

I Position- 

I Company_:____—^- 

I Address____!- 

| __Postcode_ 

I Telephone_•_._.- 

Postto: Independent Marketing Division, 

NCR Limited, 206 Marylebone Road, London NW16LY. 

| OrTelephone 01-388 8440. 












_ produce sounds. _ 

Having typed in and recorded the two programs 

published in Part 2 (January '84) you now need 

to add this listing to the tape. Makesurewhen 

you produce yourworking tape that you 

leave about30seconds between each of the 


three prog rams to allow time for each to 

run before the next one is loaded. 


MUSIC 

MKRO 

PLEASE 

The finalpartofMusicMicro, Please 

contains the Basic listing providing the user 

interface: it does the calculations needed to 


The first thing the user will discover is 
that to synthesise a particular sound a 
number of tables must be constructed. 
There are five different types of table. 
To see what tables are available type 
"TABLE<RETURN><RETURN>" or 
"<fO><RETURN>" which should pro¬ 
duce the output shown in Fig 4. When 
the program is run for the first time, the 
system sets up six tables called 
'firsttune', 'firstfreq', 'firstenv', 'first- 
cont', 'firstwave' and All othertables 
(there are 12 left) are empty, and can be 
put to any use the user wants. These 
predefined tables, which cannot be 
deleted, provide the minimum in¬ 
formation needed to synthesise a 
sound. In many cases, there will be no 
need to define any other tables. 

The system works via a set of 13 
commands which allow tables to be set 
up and altered. A summary of the 
different commands and their actions is 
shown in Fig 1. Let's now look at what 
the different types of table do. 

Tune 

The tune table contains about 40 
sounds. The name of the current tune is 
always displayed at the bottom right 
corner of the screen. Further informa¬ 
tion referring to a sound within the tune 
is also available along the bottom of the 
screen. The frequency in Hz and the 
length of a sound in units (0 to 255) are 
shown as 'pitch' and 'duration'. The 
names of the three tables which decide 
the character of the sound are shown 


under the headings FREQUENCY, EN¬ 
VELOPE and CONTROL. It may seem a 
little confusing to have the 'pitch' of a 
sound and the 'frequency' table charac¬ 
terising the sound. This is because the 
frequency must sometimes vary while 
the note is sounding to produce effects 
such as vibrato (see Part 1, December 
'83). Thus the 'pitch' is the basic 
frequency of the sound, about which 
instantaneous variations are caused by 
the frequency table. 

Commands are available to move 
from sound to sound, and to insert and 
delete sounds from the tune (see Fig 1). 
The duration and pitch in Hz of sounds 
can be changed at any time using the 
DURATION (<f8>) and PITCH (<f9>) 
commands. When the pitch is entered, 
the program alters it to the nearest 
frequency that the software can pro¬ 
duce. This value is then displayed as the 
pitch of the sound. The resolution of the 
system is a few Hz and the difference 
between the required frequency and 
the frequency which the system pro¬ 
duces is inaudible. Often, the 
pitches required will be those of notes 
in the musical scale (see Fig 2). 

Frequency 

As mentioned above, this table 
together with the stated pitch deter¬ 
mines the instantaneous frequency of a 
note. Thus it is possible to change the 
note's frequency while it is sounding. 
The table contains 256 values num¬ 
bered 0 to 255. Each value is added to 


the pitch of the note to determine the 
frequency of the note for 1/256th of the 
time the note sounds. The value num¬ 
bered 0 determines thefrequencyatthe 
beginning of the note and the value 
numbered 255, thefrequency attheend 
of the note. 

Each number in thefrequency table is 
one byte and so can take values from 0 
to 255. When the table is first created, 
and if the table is cleared using the 
CLEAR command, all the 256 values in 
the table will be 128. This mid-value 
means the frequency is the stated pitch 
of the sound. A value in the table of 255 
increases the frequency of the note by 
about 170Hz, and a value of 0 decreases 
the frequency of the note by about 
170Hz from the stated pitch. 

The TABLE command is used to 
select a frequency table. The contents 
of the table are plotted in the form of a 
graph with time horizontally, and fre¬ 
quency vertically. The command used 
to change values in the frequency table 
is SEGMENT (see Fig 1). When the 
SEGMENT command was first in¬ 
cluded, it produced straight lines from 
one point to another in the graph. It was 
thought that this would easily enable 
any shape to be produced. In practice, it 
was found necessary to provide some¬ 
thing more flexible to produce effects 
such as the sinusoidal modulation 
needed for vibrato. Thus an extra 
feature called a 'modulation equation' 
was incorporated into the command. 
To simply draw a line on the graph the 
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user specifies the start position and 
value, end position and value and a 
modulation equation of zero. The two 
parts will be joined up and the graph 
redrawn. 

The modulation equation is evalu¬ 
ated using the BBC's EVAL command. If 
modulation is needed, an expression is 
typed in which depends on the variable 
x% (lower case) which points to the 
value being calculated. For instance, to 
produce gentle vibrato about the pitch 
ofthenote, repeating every 10 values in 
the table, a segment from 0 to 255 with 
start and end values of 128 and a 
modulation equation of 
5*SIN(2*PI*x%/.10) 
would be used . In general, to produce 
sinusoidal modulation on a straight line 
with the SEGMENT command, a mod¬ 
ulation equation will be oftheform; 
amplitude * SIN( 2 * PI * x% / Period) 

Envelope 

The envelope table determines the 
overall volume of the note as it sounds. 
Like the frequency table it has 256 
values numbered 0 to 255. A value of 0 
gives no output and a value of 255 gives 
the maximum output. When the table is 
created, or cleared using the CLEAR 
command, all 256 values in the table are 
zeroed to give no output. Once again, 
the TABLE command is used to display 
the contents of the table as a graph. 

The envelope is also altered using the 
SEGMENT command which can pro¬ 
duce straight lines and, by imaginative 
use of the modulation equation, natural 
contours. 

A good example is using the first half 
of a sinewave to form an envelope 
which smoothly rises to a maximum 
and then dies away again. In this case, 
we are bypassing the straight line 
aspect of the SEGMENT command and 
are defining our own function directly. 
Forthis reason the start and end values 
are zero and the modulation equation 
alone decides the envelope shape. The 
command is thus SEGMENT from 0 
with valueOto 255, also with valueOand 
a modulation equation of 

255 * SIN( 2 * PI * x%/512) 

Waveform 

The waveform table provides the basic 
waveform of the sound. Unlike the 
frequency and envelope tables, the 
waveform occupies two tables. As 
before, the waveform itself consists of 

256 values, each in the range 0 to 255. 
Values are not, however, altered 
directly by the user. An HARMONIC 
command allows the strengths of 
harmonic partials and a noise compo- 
nentto be specified directly. As a result, 
information on the strengths of harmo¬ 
nics needs to be kept in a second table 
which has the name and appears 
immediately after the waveform table 
itself. 

When a waveform is selected with 
the TABLE command, the user must 
decide whether he wants to see a graph 
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Fig 2. Pitches in the musical scale 


of the waveform table giving the actual 
shape of the waveform (time display), 
or a display of the harmonic spectrum. 
The spectrum is a bar graph type 
display with the harmonic number 
along the bottom of the display. The 
fundamental is numbered ‘V and the 
noise component is labelled 'N'. Every 
time the harmonic strengths are altered 
the display is redrawn to reflect the 
change. 

Control 

Every sound needs three tables to 


Fig 3. Harmonic strengths of violin tone{ 
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characterise it fully for frequency, 
envelope and control. Waveforms are 
not specified directly because it may be 
desirable to change the harmonic 
content, in a similar way to volume and 
frequency, while the note sounds. The 
control table like the envelope and 
frequency tables has 256 values num¬ 
bered 0 to 255. Each value determines 
the waveform for 1/256th of thetimethe 
note sounds. These values arechanged 
by means of the SEGMENT command. 



The user specifies which value to start 
with, which to end on and the table 
number of the waveform to be used. 
The final value and modulation equa¬ 
tion are no longer necessary. 

An example 

Let's now see how a particular sound is 
synthesised using a violin tone as an 



waveform table 


example. The violin is quite difficult to 
imitate and so ourfirst attempt may not 
sound too accurate. However, it is easy 
to modify the tables and to hear what 
the difference is. 

The strengths of the harmonics for a 
violin tone can be found in the Compu¬ 
ter Music Journal Lexicon of Analysed 
Tones (April 1977). Unfortunately, the 










































































A WSKS DISKS H JtSKSVs 

*** LOWEST PRICES - FASTDEUVERY *** 



34 Cannonbury Avenue, Pinner, Middx HA5 ITS 
Telephone orders any time - we do the rest - 01-868 9548 


[m Pinner Worttpro _ j 


■ OPUS DEShiriG 

FOR BUSINESS SYTEMS 



Made in Britain ★ Scratch resistant surfaces 

★ Competitive prices ★ Drawer for disc storage 

★ Castors with lockable brakes 

★ Attractive brown and cream finish 

★ Generous desk top area ★ 10 models available 

★ Lower shelf for disc drives ★ Ex-stock delivery 

□PUS SUPPLIES 

01-701-8668 01-703-6155 

158 CAMBERWELL ROAD 
LONDON SE5 0EE. 
DEALER ENQUIRIES INVITED 
GOVT & EDUCATIONAL ORDERS 
WELCOME 




Full SSP recording and calculation proi 

Features include: 

*A logon password procedure program; * 

* Set-up program for all tax J 

and NHI codes, and overtime rates; 

★Datafile handling J 

program to add new employees, 'it'v'i 

amend existing data, produce P45s;/ K 
★Processing program selectable > / 

for hourly,weekly, four-weekly Iky 
and monthly paid employees; 'jf 

★Gives detailed printed pay slips;* 1 * - ~~ j 
cash, direct debit, cheque and ■ 1 

Giro analysis, plus department-by- , ■ 

department analysis of payments; ’ * 

★ Ehid-of-year program prints | 

P60 details for each employee, S 

and final totals for tax and NHI. 

Complete system-Epson 0X10, 1 * 

software and printer- for £2570 plus VAT. 
Microtek 

15 Lower Brook Street, 

Ipswich, Suffolk IP4 1AQ 

Tel: Ipswich (0473) 50152/52466^fi^ 
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strengths of harmonics change as the 
note sounds. Forthe moment we won't 
worry too much about this and will use 
one waveform for the whole of our 
tone. Later, we can define different 
waveforms for (say) the beginning of 
the note. 

The harmonic amplitudes chosen 
will correspond to the peak amplitudes 
of the harmonics. They are given in Fig 
3. 

Firstly select spectrum display of the 
waveform 'firstwave' using the TABLE 
(<fo>) command. RENAME the table 
"violin.w". Now use the HARMONIC 
(<fl>) command to specify the harmo¬ 
nic strengths in any convenient order. If 
a mistake is made simply use the 


HARMONIC command to change the 
strength. After 15 harmonics have been 
specified the display should be as 
shown in Fig 5a. Check thetime display 
by using the TABLE command again 
selecting "violin.w" and time display. 
The waveform should appear as shown 
in Fig 5b. 

Now set up the envelope for the 
violin. Select 'firstenv' with the TABLE 
command and RENAME it 'violin.e'. As 
we want a fairly smooth envelope we 
will use some trigonometric functions 
as modulation equations rather than 
use simple straight lines with the 
SEGMENT command. Try a segment 
from 0 to 50 with start and end values of 
0 , and a modulation equation of 
255 * SIN( 2 * PI * x% /200) 

To produce a natural decay define 
another segment from 50 to 230 with 
start and end values of 0 and a 
modulation equation of 
255 * EXP( ( 50 — x%) /100 ). 

Finish the envelope with a segment 
from 230 to 255 with a start value of 42, 
an end value of 0 and a modulation 
equation of 0. 

Last of all we will try adding a bit of 
vibrato. Select "firstfreq" and RENAME 
it "violin.f". Add a segment from 0 to 
255 with start and end values of 128 and 


Listing 3. SYN.BAS program (continued) 


a modulation equation of 
5 * SIN(2 * PI * x%/10). 

Select 'firstcont' and RENAME it 
'violin.c'. Set the PITCH (<f7>) to 
220 , (there is no need to change the 
duration which will still be 0 since this 
gives 256 units, the longest duration). 
Now PLAY the note (<f9>) and hearthe 
result. 

Conclusions 

The BBC computer-based system de¬ 
scribed produces good quality sound 
digitally synthesised. A small amount 
of extra hardware enables the full 
powerofthemicroprocessorto be used 
to produce sound. Most of the impor¬ 
tant parameters characterising a sound 
— harmonic content, volume and fre¬ 
quency — can be changed while the 
note is sounding. In theory, the quality 
of sound should be comparable with 
professional computer music syn¬ 
thesisers although such systems pro¬ 
duce many channels rather than the 
single channel of the micro system. 

Using the system is not too difficult 
and a very wide range of sounds can be 
produced. Information is available to 
synthesise accurately orchestral instru¬ 
ments as well as completely new 
sounds. EE) 









































BONSAI 

INTRODUCES THE 


TAPE BACK-UP 

for your IBM 
Personal Computer XT 


If you’ve 

invested in an IBM PC 
XT or an IBM PC 
expansion unit, you’re 
probably doing 
important things with 
your computer. Office 
work, lots of word 
processing or 
spreadsheets, even 
your whole 
company’s accounts. 

Well done. 

Now may we 
suggest that you 

think ahead to the unthinkable. Your hard disk may never 
crash and destroy all its files. Or you may never have a 
power failure right in the middle of a critical operation. Or 
human error may never intervene to erase vital 
information in a single careless flash. But they may! 

That’dwhy we’ve introduced the Sysgen Image. It lets you 
back up all your data — your entire hard disk — on a 
handy little tape cassette, in about five minutes. You can 
also back up and restore individual files and groups of 
files for even greater flexibility. 




It’s simply 

insurance against the 
unlikely event that 
you’ll lose vital data 
from your XT’s hard 
disk. If you can 
imagine what would 
happen if you 
somehow lost all your 
letters, cashflows, 
invoices, and 
addresses, we’re sure 
you’ll agree that at 
£899 the Image is very 
51 inexpensive insurance. 

Ask your local IBM Personal Computer dealer for a 
demonstration. If he hasn’t got an Image in stock yet, ask 
him to phone Bonsai. Or if you’re in London, give us a ring 
to arrange a demo at our own showrooms. 

Either way, don’t wait until your first loss of data 
before buying your Image backup. 



MICROCOMPUTER SYSTEMS 
FOR PEOPLE IN BUSINESS 



Bonsai Limited 
112-116 New Oxford Street 
London WC1A 1HJ 
01-5800902 


SYSGEN 























Asyourexpe 
so can your 



600XL Home Computer. 


Whatever you want your home computer 
to do, the ATARI 600XL'' can do it. 

ATARI 600XL product specifications. 

Colour capabilities: 16 colours and 16 
intensities. 256 shades. 

Memory : 16K RAM expandable to 64K 
with memory expansion module. 24K ROM 
operating system including ATARI BASIC 
programming language. 

Sound: 4 independentsound synthesisers. 
Each with a 3 '/a octave range. 

Display: 11 graphic modes. 5 text modes. 
Up to 320 x 192 resolution. Maximum text 
display 24 lines by 40 columns. 


S pecial ATARI integrated circuits: 

GTIA for graphics display. POKEY for sound 
and controller ports. ANTIC for screen control 
and I/O. 

CPU: 6502C microprocessor. 0.56 micro¬ 
second cycle. 1.8 Mhz. 

Extended gra phics functions: High reso¬ 
lution graphics. Multi-coloured character set. 
Software screen switching. Multiple 
redefined character sets. Playermissile (sprite) 
graphics. Fine screen scrolling. Changeable 
colour registers. S mooth character movement 
Simple colour animation facilities. 

Pro g ramming features: Built in ATARI 


BASIC programming language plus 8 othe 
languages. HELP key will provide additions 
information and menu screens. Syntax 
checking on entry. 

Input/Outp ut: External processor bu 
for expansion with memory and peripheral 
2 controller ports. Serial I/O connector. 
Monitor output. 

Software: Over 1000 items of software 
available including self teaching prograrr 
with unique voice over. Education. Home 
management. Programming aids. Atari us< 
written programs (APX). And Atari's famoi 
entertainment software. 






























lienee grows 
\tari600XL. 



These peripherals will be available soon: 

1. ATARI 1010" Program Recorder for low 
)st storage and retrieval capability. Data 
ansmission 600 baud. Storage capability 
)0K bytes on a 60 minute cassette. Track 
^figuration 4 track, 2 channels (digital 
id audio). Auto record/playback/pause 
pntrol. 

2. ATARI 64K Memory Module gives the 
)0XL a massive 64K RAM. 

3. ATARI Touch Tablet enables you to 
int pictures and draw diagrams, with the 
ich of a stylus. 

4. ATARI Trak Ball™ Controller enables 


cursor movement in any direction; adds to 
the pleasure of Atari games. 

5. ATARI Super Joysticks. Gives you a 
greater competitive edge over your games. 

6. ATARI 1020 " Colour Printer plotter. 
Four colour graphic print capability. 40 
column. 10 characters per second. 5, 10 and 
20 characters per inch. 

7. ATARI 1050™Dual Density Disk Drive. 

5 'A inch disks holding 12 7K randomly 
accessible bytes provides both expansion and 
flexibility foryour 600XL system with DOS III. 


/N 

iiexiDimy ioryour ouual system wnn lhjsiii. sena you an tne details. ^ ■< 

The new Atari XL home computer system. ATARI 


8. ATARI 1025 1 ' 1 80 Column Dot Matrix 

Printer prints 5,10 or 16.5 characters per inch. 
40 characters per second. Ideal for program 
listings, financial reports, etc. 

9. ATARI 1027™ Letter Quality Printer for 
word processing letters in professional type. 

If you’d like to know more I 
about the ATARI 600XL, write to | 

Atari International (UK) Inc., 

PO. Box 407, Blackhorse Road,^ 

London SE8 5JH and we’ll g 
send you all the details. 


rn. Reg. U.s. Pat and TM Off. TM: TV 


; with ATARI 400 and 800 program 

























A Match Made To Win, 


Introducing Thoroughbred™ Software 
on the IBM® PC/XT 



At last! Business and system software for the IBM PC/XT designed for results. Thoroughbred 
Software from SMC Software Systems brings the power and speed of mainframe software to the XT. 

What makes Thoroughbred unique? Completely integrated business applications enhanced by 
Thoroughbred IDOL®, the leader in application development software. Specialized applications 
are simplified by IDOL’S powerful customization features. Complementing the Thoroughbred 
business software line are SMC’s well known Business BASIC programming language and a new 
word processing package. 

SMC answers the multi-user need with a fast and efficient operating system, Thoroughbred/OS, 
which can handle up to four users simultaneously. And, of course, Thoroughbred is offered 
under MS™-DOS. 

Available on 30 additional microcomputers, Thoroughbred Software has a proven track record 
for success. So put Thoroughbred Software on your XT and let a winning team fulfill all your 
business computing needs. 


Run with the best... 


f/inrnunhbreif 

SOFTWARE 


SMC Software Systems (Europe) 

A Division of Science Management Corporation 


148 Buckingham Palace Road, London, England, UK 
Telephone: Of 730 8176 Telex: 297111 


SMC UK Distributor 

FBA Computer Services Ltd., The Old Mill 
Mill Lane, Godaiming, Surrey, England, UK 
Telephone: 04868 20651 










Make music with . . . 


-SYSTEM 



Write your own compositions for the 
BBC microcomputer. 


SOFTWARE 


melons generation! 


• full GRAPHIC display showing treble and bass staves 

• VERSATILE SCREEN EDITOR with single key input 

• up to 1200 note compositions on tape (600 on disc) 

• SAVE your music/sound effects on disc or tape 

• write in ANY KEY; sharps and flats are put in 
automatically 

• up to 3 VOICES 

• redefine up to 16 ENVELOPES 

• HEAR the notes as you enter them 

• completely compatible with the ENVELOPE 
GENERATOR program 

• FULL DOCUMENTATION in USERS GUIDE 

• PLAYBACK any tune/sound effect IN YOUR OWN 
PROGRAMS 


32K required disc or tape OS 1.0 and above 

£9.00 incl. vat 


Cash with order CVCTVM 

(Please specify disc or tape) 0ll}l XjIH 


Create your own sound effects. 
Envelope Generator guides you 
through sound creation on the 
BBC microcomputer. 

• interfaces directly with MUSIC EDITOR 

• 16 special envelopes already defined 

• SAVE envelopes for use in ANY program 

• easy to use SCREEN EDITOR 

• ACCURATE and matched amplitude and frequency 
graphs 

• PRINTS both ENVELOPE and SOUND statements 

• Hear the sound immediately 

• step-by-step instruction in full USERS GUIDE 

32K required disc or tape OS 1.0 and above 

£7.00 incl. vat 


P3 12 Collegiate Crescent, Sheffield SI 0 2BA 


SHOCKING NEWS FROM 
MICRO MIRACLES..!! 

GIGANTIC STOCKTAKING CLEARANCE 


EPSON FX80 

£4aer 

£325 

BROTHER HR15 


CALL 

EPSON RX80FT 


£239 

APPLE III 128K 

£zm 

£1395 

EPSON RX80 

£zre 

£209 

TEC F10-40 

£1286 

£849 

EPSON FX100 


£419 

APPLE L/Q PRINTER 

£1300 

£995 

STAR 

£259 

£199 

APPLE MATRIX PRINTER 

£425 

£345 

APPLE lie 

£845 

£499 

JUKI D/WHEEL PRINTER 

-£399' 

£345 

COMMODORE 64 

£19& 

£159 

IBM PC 


CALL 

BASF DISKETTES 5VaSS/SD £2^5 

£1.00 

EPSON QX10 256K 

-£4869- 

£1550 

TEXAS TI820 

£1340 

£899 

EPSON HX20 

-£492- 

£369 

TEXAS TI820KSR 

£1500 

£995 

ACT SIRIUS 


CALL 

RICOH 1600 DL 

£1635 

£1190 

APRICOT (S/DRIVE) 

-£4495- 

£1245 

QUME 5/55 

£1396 

£995 





DELIVERY NATIONWIDE AT £5 PER ORDER 

• Official orders accepted • Nationwide maintenance contracts arranged 

• Prices exclude VAT and delivery 



WHY NOT PHONE FOR SOME MORE SHOCKING NEWS 

Tel Nos are; 0962 66191/0962 66783 

OR call at our showroom, next to Winchester BR Station 


micro miracles 

50A Stockbridge Road, Winchester, Hants 
S022 6RL England 
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OH MUMMY!! 

Your party of archeologists enter the pyramid in search 
of the mummies of the pharoah's household. There are 
five burial chambers containing treasure, secret scrolls 
keys, royal mummies and some nasty surprises. To pass 
from one chamber to the next, you must find the key 
and royal mummy, but beware, you may uncover a 
guardian, who will chase your group to avenge your 
desecration!! 

A Machine Code game for those with nerves of steel 
and great courage. 

Price (LYNX) £7.95 

Price (ZX81 & SPECTRUM) £4.95 

TANK ATTACK 

A machine code game for 1/2 players, defending 
supplies against computer controlled tanks. This game 
will stretch your reflexes to the limit as you battle with 
the enemy tanks. They won't be able to shoot back until 
they have supplies, but when they do, look out!! 

Joysticks required. 

Price (BBC BOS 1.0+) £7.95 

AVAILABLE FROM BOOTS 


GAMES PACK I GAMES PACK II GAMES PACK III 

ALIEN BLITZ GOLF SPACE MISSION 

All prices include postage and packing. All cassettes despatched within 48 hours of receipt of order. Access orders welcome. 

GEM SOFTWARE, UNIT D, THE MALTINGS, STATION ROAD, SAWBRIDGEWORTH, HERTS. 

Telephone (0279) 723567/ 723518_ 


SPANNERMAN 

Pete the Plumber has his work cut out! He's stuck in the 
boiler room and the pipes are leaking! Unless he can fix 
the leaks and stop the water rising he'll meet with a 
watery doom. To make matters worse, all sorts of 
nasties keep coming out of the woodwork!! A fantastic 
machine code game, that stretches you and your Lynx 
to the limit!! 

Price (LYNX) £7.95 

UTIL 1 

Two very useful programs for your BBC-B. Both tested 
on OS 1.0 and above. Character Define gives you a very 
comprehensive and simple way to quickly create all 
manner of user defined characters. Envelope Editor will 
enable you to unravel the complexities of the Sound and 
Envelope commands, so that you can produce exactly 
the sound you require. 

The ship!! In SUB CHASE you must depth charge the 
wolf pack. 

Price (BBC BOS 1.0+) £9.95 
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/^OXFORD 
\jp^TRAINING CENTRE 

24 different 1 or 2 day courses 

❖ Open to everyone interested in 

business microcomputers — 

❖ Expert trained instructors 

Theory and ‘hands-on’ training 

& No purchasing commitment entailed 

1 1 1 















A.Greens Business Systems. 


Q. Who is Greens Business Systems? 

A. Greens Business Systems is a wholly owned subsidiary of ' 
Debenhams p.I.c. We operate computer centres in Harvey 
Nichols and Debenhams stores in Oxford* Harrow* Guildford* 
Southampton, Romford and Staines. With the Debenhams 
name behind us, we provide a local, personal service backed 
up by a national support network. 

Q. What do we offer? 

A. Unbiased, impartial advice on the world's leading micro¬ 
computer systems. Our list of hardware includes 
IBM Sirius and Apple. And we supply the software 
to go with it - tailored to your exact needs. Once 
you've chosen your system, we offer delivery 
installation,trainingand maintenance. And because 
we are a Debenhams company well be there 
when you need us in the future. 

Q. What if I know nothing about 
computers? 

A. No problem. The only language we speak is 


plain English. Well show you both the computers and the 
programs you're interested in. Before you commit your money 
well give you all the 'hands on’ experience you want. And after¬ 
wards, all the training you need in one of ourtraining centres. 
Q. How much of the system can I lease? 

A. All of it Everything you need to set up your system is covered 
by our unique Greens Micro Lease. Hardware, software, 
delivery installation, training, maintenance and a helpline service 
are all included in your monthly payment. 

Q. What do I do to find out more? 

A. .Simple. Justfill in the coupon right now or telephone 
Pat Kelleher on Camberley (0276) 681541. 



I'd like to know more about a business system for my company. CD I’m interested in attending an introductory seminar at my nearest centre. 


I'd like to receive details of your computer training courses. 


NAME_ 

ADDRESS. 


.COMPANY. 


.TELEPHONE NO.. 


PCW245 
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Thespiritof '1984' is closerthan everwith IBM looming ominously 


1 


over the computer industry. Martin Banks reminisces. 


Sometimes, in the wee small hours of 
the morning when I lie abed betwixt 
consciousness and the oblivion of 
sleep, I get these strange nostalgic 
feelings come over me. I think back to 
the good old days, days when men 
were men and personal computers 
were personal computers, and then I 
start to wonder where it all went wrong. 

In those early daysofAltair and Imsai, 
when the Apple was but a seedling in 
the minds of Wozniak and Jobs, per¬ 
sonal computers were called that be¬ 
cause they were small enough to be 
carried by one person — just. They 
didn't do too much, and broke down a 
good deal; they had to be hand-booted 
with toggle switches and just adored 
the feel of a hot soldering iron inside 
them. 

One person and a soldering iron 
could become a computer company 
almost over night, and many did as they 
discovered that there were enough 
nutty people out there willing to help 
them turn a hobby into a business. 
Many of them, the aforesaid Wozniak 
and Jobs being no exception, grew to 
become extremely successful and 
weathy as their businesses grew and 
refused to fall over in the financial mire 
that many predicted for them. 

This, of course, was their downfall. 
Their very success, proving that there 
was a long-term market for personal 
computers of many different types, 
ulti mately attracted the interest of mo re 
old-fashioned computer people. These 
elders had, up until that time, assumed 
a divine right to the computer industry 
and markets, yet the little upstarts had 
shown it was not so. Something had to 
be done. 

Not unnaturally, these 'other people' 
decided to do it. Thus it was that IBM, 
the jolly blue giant of Armonk, decided 
to launch the IBM PC. At that point in 
time, personal computing, and the 
industry it had spawned, stopped being 
fun. It became a business, a big 
business, and unfortunately, a boring 
business. It's always the same of 
course, when something stops being 
fun anymore. 

It may be an over-simplistic view, but 
the arrival of IBM on the scene has been 
a major contributor to the arrival of the 
long-expected shake-out in the person¬ 
al computer business. By the time the 


shake-out has finished, the number of 
companies still making significant 
quantities of computer hardware will 
have been drastically reduced. While 
you mightcomment'sowhat?',theend 
result for the users is not likely to be the 
best thing that ever happened to them. 

Why? — Well, consumer choice will 
become restricted to the point of 
constriction. Not only will there be 
fewer companies making machines, 
the difference between those machines 
will become increasingly negligible. 
For better or worse, now that IBM is in 
the business the others are all follow¬ 
ers, devout and humble. Doing some¬ 
thing different in hardware design or 
philosophy may well mark a company 
as socially deviant and therefore the 
target for the ultimate sanction — 
terminal financial ruin. 
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'. . . the arrival of IBM on 
the scene has been a 
majorcontributorto the 
arrival of the 

long-expected shake-out 
in the personal computer 
business. ’ _ 


Ironically, of course, IBM is actually 
what the users (or the majority of them 
in America, anyway) wantto have in the 
market. To them the name IBM means 
respectability and reliability. They 
know that the company will still be 
around next year if something goes 
wrong with the kit. For many business 
users this is a vital consideration, one 
that prejudices their decisions when it 
comes to buying a small computer 
system. They might like the appearance 
and specification of another make of 
machine, but will the company survive? 
After all, microcomputing is still a very 
young industry, with very young and 
inexperienced companies making it 
up; such worries are understandable 
for business managers looking to a 
long-term future (especially theirown). 

The end result, however, is that such 
caution does not easily square with a 
competitive market-place: something 
has to give. In this case it is competition 


that is giving, andforthe end userthat is 
sad. It will be sad to see a time when 
there are a dozen or so makes of 
computer on the world market, and 
each one a clone of the products of that 
one big company, IBM. 

If the machine had been produced by 
any other manufacturer it would have 
been taken on its merits, praised where 
needed, abused where required and 
thatwouldhave beenanendto it. Many 
companies have produced systems 
just as sensible and 'worthy'as the IBM 
PC. They have (or have not) found their 
niche in the market-place, served their 
users more or less as expected and that 
has been an end to the matter. Now 
there is the matter of the little silver 
badge on the little cream box. IBM is in 
the business and all the manufacturers 
are scared. Even the mighty Apple, for 
all its standing in the industry, has felt 
the ground shaken beneath its feet. 

If IBM had made Apple's Lisa itwould 
not only have been hailed as a product, 
it would also have taken the business 
apart. But it didn't and Apple is now 
beginning to feel the predictable chill of 
falling profits that comes from a market 
where leadership has been lost. 

And now IBM is turning its sights 
onto new markets, other areas of the 
computer business in which some 
companies are doing well and which 
the jolly blue giant has not previously 
bothered about. The target is the 
home/personal computer market, until 
now the chief stamping ground of 
Commodore and Sinclair. 

It will be interesting to see how it 
survives in this particular nest of vipers, 
for some other big names (which one 
assumes generally know what they are 
doing) have been bitten hard, long and 
painfully. Some, notably Texas Instru¬ 
ments and Mattel, have decided on 
amputation rather than let the poison 
spread and become terminal. 

For other, smaller companies, there 
has been nothing available to ampu¬ 
tate. This has started to result in plenty 
of ritual disembowelments. 

It will also be interesting to see 
whether IBM can repeat its initial 
success in the small business market 
down at the home/personal level.-It has 
already shown itself an exception to the 
maxim that you can't teach an old dog 
new tricks, but whether it can learn 




















Peanut) appears to be a not drastically 
exciting cut-down of the PC with one or 
two novelties thrown in (the infra-red 
remote keyboard sounds a smart idea). 
It remains to be seen whether the 
company will learn how to sell the 
beasts in the necessary manner. It is not 
averse to a bit of cut-throat commercial¬ 
ism, but IBM has never sullied into the 
consumer market-place before, and 
consumers are a funny bunch, aren't 


they!! 

Next year, therefore, could bethe one 
in which all interest finally disappears 
from the computer market — when it 
stops even remotely being 'fun'. IBM 
will take over everything remotely 
digital in nature and will become rich 
enough to buy India as a holiday resort 
for jaded executives. On the other 
hand ... 

EH 


another set of new ones remains to be 
seen. The Commodore, for example, 
has shown that the product does not 
have to be that sensational or sexy. An 
ordinary little computer will do, just 
make sure it has some software avail¬ 
able then pile it high and sell it 
aggressively. 

From early indications, IBM would 
seem to have once again learned the 
first part of this trick. The PC Junior(nee 























Illustration by -Robin 



You can lea rn about yourself with this musiclsynthesis er/ light-show version of 
_ SIMON for the Atari by Ti m Banse. 


i 


Have you ever watched kids and 
grown-ups at the video arcade pouring 
an oil sheik's ransom in ten penny 
pieces into a game of intergalactic 
conquest? Besides passing time and 
building hand-eye coordination, the 
gamers are flexing an advantage un¬ 
available to yesteryear's Neanderthal 
hunter-warrior kind. With these readily 
accessible new-fangled micros comes 
a new way of thinking, seeing and 
communicating with the universe. And 
although at first glance the'R isfor Red' 
game offered here may appear similar 
to a well-known chain store home 
entertainment device, close scrutiny 
reveals several dimensions that run 
deeper than any party game. 

One pf the discovered jewels in this 
dawn pf the Age of High Technology 
has been researchers' realisation that 
different hemispheres of the brain click 
in or out while performing different 
tasks. The brain can operate in two 
different dimensions in deciphering 


this light and sound cryptogram. First is 
the conscious level Where you can 
remember: 'Let's see, I saw a blue bar, 
two greens and then a red.' But 
probably more important is the uncon¬ 
scious, or Zen, part: the Force part 
where the participant cjoesn't think 
about the tennis, jogging or computer 
game strategy. He sirriply reacts with¬ 
out thinking, as many Of tis do. 

In 'R is for Red', the colour and music 
sequence is not remembered for its 
individual sights and sounds, but rather 
is recalled as an entire block or 'word' 
made up of colours. The colour bars are 
like an alphabet — words are spelt out, 
not with A to Z characters, but with 
patterns of blues, reds, greens and 
yellows. As the colours flash on to the 
screen you don't diskect the pattern 
letter by letter, but speed-read it as a 
word, phrase and sentence. 

Doesn't it sound fascinating? The 
concept becomes intrjgujng when you 
recall the film Close Encounters of the 



Third Kind, in which an international 
team of scientists assemble at Devil's I 
Tower to set up a music synthesiser/ i 
light-showtocommunicate with aliens. , 

They communicate with blocks of 
colour and sound in a high-tech, i 

computer-driven Esperanto. How 
many colours can your eye and brain j 
distinguish? Six or seven at one time is 
about average, but with practice the 
galaxy is the limit. 

One of the more sophisticated soft¬ 
ware aspects of this colour cryptogram 
is how it uses the player missile 
graphics. While no animation is used, 
the program does exploit some of the 
unique qualities of the Atari personal 
computer, such as its speed. Instead of 
having to draw, undraw and then draw 
again every time the program needs to 
flash a colour on the screen, the Atari 
uses the player-missile graphics. The 
first step is to draw the bars from top to 
bottom, one at a time, from left to right. 

Since no colourforthe bars is specified 
they are automatically assigned the 
default black. 

All four players are displayed on the 
screen, side by side, waiting for the 
routine that will call each to life when its 
appropriate colour register is POKEd: it 
remains painted for as long as the skill 
level delay loop lets it. The bar is then 
faded to black and the next appropriate 
colour bar comes out of hiding. 

With the Atari, each player has an 
individual size register that controls its 
width. For experimentation's sake, 

POKE the number 3 instead of the 
number 1 with each ofthefour registers 
assigned to statement number 1280. 

Run the program. Each player will have 
quadrupled in width and each will be 
overlapping the others. The display will 
now be quite ugly. For an aesthetic 
remedy, change the horizontal loca- , 
tions of each of the layers in lines 1300 ; 

and 1310. Replace the values of 
90,110,130 and 150 with 50,90,130 and 







170, respectively. Next time you runthe 
program it will look much prettier. 

To play the game, wait while the 
player/missile graphics are initialising. 
Read, filling that area of RAM with zeros 
to clear it and then actually drawing the 
colour bars. A message will then flash 
on the screen saying SKILL LEVEL (1-5). 
Atthat point, hitany numberfrom 1 to 5, 
with 1 being the slowest and easiest 
routine and 5 being the fastest, tough¬ 
est and most interesting. 

As the program puts you through its 
paces, it will flash a colour bar on the 
screen, the colour accompanied by its 
own musical note. When you see a blue 
bar, hit the letter B. Just touch the key— 
you won't need to hit return: Risfor red; 
B is for blue; and Y is for yellow. When 
you respond with the correct key for the 
correct colour, another colour/musical 
note will be added to the sequence. 

Line 110 clears the screen. The poke 
84 modifies the print command so that 
it stays within the range of the graphics 
2 mode, preventing an error message. 

Line 120 directs the program to the 
player/missile graphics sequence. 
Lines 1180 through 1260 draw the 
vertical bars 70 bits tall by eight bits 
wide and paint them black, by default. 
Line 1280 sets the player at single 
width, which translates into eight bits 
across. Lines 1300 through 1310 place 
the boxes at their horizontal positions. 
Line 1330 gives the final signal to turn 
on the graphics. 

Meanwhile, back at the top of the 
program: line 170 prints the skill level 
message and the micro waits at line 200 
for the choice. When a key from 1 to 5 is 
typed, that key's ASCII code is com¬ 
pared to the table in lines 230-270. The 
appropriate skill value will be placed in 
the delay loop that determines how 
long the colour bars will be on-screen. 
Line 290 routes you to the beginning of 
the main program. 

Line 640 picks a random number, any 
number between 1 and 4. That number 
isgiven a number.Thefirstnumberwill 
be between 1 and 4 and will tell the 


program which of the four colours (red, 
blue, green or yellow) to display. The 
second number, which keeps track of 
each colour in the sequence, is 
assigned in each turn by line 690. Once 
a colour is chosen, and having told the 
computer where it is in the sequence, 
the program jumps to line 300. 

Lines 300-410 hold the program loop 
where all the colours in the sequence so 
far are flashed on the screen. You will 
see all the previous colours you have 
remembered and keyed correctly, plus 
one addition to the pattern. 

Lines 470-600 will test your memory 
of the sequence. 

As each colour comes up on its turn, 
lines 320-410 will send the program to 
the subroutine which paints that col¬ 
our. There are four such subroutines: 


lines 720-770,780-830,840-890 and 900- 
950. On reaching one of these sub¬ 
routines, the program will paint the 
bar either red, blue, green or yellow. 
Then comes the musical note. Colour 
and note are delayed for as long as was 
specified in the skill level. After the 
delay is satisfied, the sound is killed and 
the bar is painted black, then it's back to 
the main loop for the next colour bar. 

The loop knows how many colours 
were flashed on the screen and will wait 
for that many keystrokes. Each key¬ 
stroke will be matched against the 
proper sequence. If you enter a colour 
out of sequence, the program lumbers 
off to the 'blunder' routine to let you 
know you aren't as quick or as smart as 
you once were. 

The blunder routine, lines 1000 
through 1070, shuts off the keyboard, 
plays a sour note, clears the value of all 
variables to zero and starts the game 
over. 

However, if you haven't yet goofed, 
the game will continue randomly 
adding colour bars to the sequence. 

One thought — why not close both 
eyes and play by ear? Can you recall the 
sequence of musical notes? How about 
manual dexterity? Where is that R? 
Here's where you try out the computer 
Zen I mentioned earlier, remembering 
what you 'saw' with your mind's eye, 
reaching out with that innersanctum of 
grey matter that we little understand 
and so much crave to master. 


Tim BanSe is author of Home Applica¬ 
tions for the Atari Personal Computer 
published in the USA by Computer 
Science, August 1983. 
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OZ combines sophisticated 
management techniques with utter simplicity 
_ to give you total control overyour business. Whether it’s 

_ for corporate managers, small businesses, line managers, financial 

analysts, controllers, sales managers, engineers or investors OZ will change the 
chaos, clutter and conflict into simple, effective and total control. 


CONSOLIDATION 



Managers don't have time to teach their computers about business. With 
OZ they don't have to. OZ will actually store your organisation chart as an 
organisation chart and all data relationships will decontrolled by this 
simple chart. So OZ wil I automatically perform consolidations for you on 
any organisation up to 50 units. OZ wi 11 make your re-organisations and 
mergers as easy as touching a key. It can't get much easier than that. 


VARIANCE ANALYSIS 



Business managers must know whether they are ‘on plan.'OZ has a 
variance analysis system that will assist in understanding when and why 
performance is ‘off the mark.' With OZyou can look at variances for all the 
I ine items by month end by department then, at the touch of a key, get 
the reasons which ex plain the variance. OZ gives you complete control 
overyourcosts. 


FINANCIAL REPORTS 




With OZ, the profit and loss forecast is always up-to-the-minute because 
OZ will up-date it automatically whenever it’s needed. Not only that, but 
also the annual budget is always available for comparison at the touch of 
a single key. 

In addition OZ provides a complete reporting package with indicators 
such as: actual vs budget, quarterly actuals and ful I year forecasts. And as 
all reports are presentation-quality you can use them immediately. Finally, 
to back up reports OZ gives you a 3D financial analysis capability so you 
can view your information in a way that's precisely relevant to what 
you're analysing. 


With justa single keystroke OZ lets you see importanttrends as a 
colourful chart on screen.There isa wide variety of formats and OZ prints 
or plots any chart instantly with just one keystroke. 


DEALERS 

Contact Fox & Geller or one of these distributors for more details: 

Softsel 01-844 2040 Midlectron (077382) 6811 

Tamsys (Windsor) 56747 Software Ltd 01-8331173 

Pete & Pam 01-7691022 Xitan (0703) 871211 MPI 01-591 6511 

Tradesoft 01-6271800 Soft Option (0476) 860171. 



Fox & Geller (UK) Ltd,17 Wigmore Street, London WI.Tel: 01-5805816. 

































Everyman 


Kathy Lang tries out a powerful and innovative British database which allows 

several different but interrelated setsof information to be processed together. 


The great majority of the packages I've 
reviewed in this series have used an 
individual file for storing each set of 
records, with each record in one file 
having the same structure. This 
approach isfine if your information has 
a simple structure, but not so good if 
you need to process several different 
sets of information together. For in¬ 
stance, the application upon which my 
Benchtest is based involves storing 
information about products which may 
be obtainable from several different 
suppliers, who in turn may supply 
several products. I handle this in the 
'single file' approach by assuming that 
each product will have no more than 
four sources, and keeping a supplier 
code and a price for each possible 
supply in the same record as the 
product information. Where the pack¬ 
age permits it, I also create a separate 
file containing information about each 


supplier. 

Many packages allow limited rela¬ 
tionships of this kind among sets of 
data, but the basic concept is still of one 
or more 'flat files' with the user having 
to be aware all the time of the (some¬ 
times rather tortuous) relationship be¬ 
tween the information and the com¬ 
puter's representation of it. On main¬ 
frame computers, more complex data 
structures are commonly implemented 
in database management systems, 
using a data dictionary to keep track of 
the whereabouts of each item of data. 
These systems take various forms: an 
increasingly popular approach is to use 
the relational model, which in its purest 
form requires the use of techniques 
which aim to ensure the integrity of the 
data. (For instance, in the Benchtest 
example, it is important to make sure 
that information about the supply of a 
product does not refer to a supplier 


What is a Database? 

If you wantto process information 
which has some form of structure 
(such as accounts, personnel records, 
job costing), you can use an 
off-the-shelf package which will 
probably not bequitewhatyou want, 
and hard to adapt. Alternatively you 
could write a program specially, 
which will cost a lot in time and money 
and still contain errors. The third 
possibility is to buy a data 
managementpackage. These 
packages allowyouto store, process 
and report on structured information. 

Most of the cheaper packages are 
based on a traditional card index, 
where each card or set of cards about 


one person, orderoritem of stock is 
stored in a singlerecord, and a group 
of like records are stored in afile 
(corresponding to the index card box). 
Each item which would be recorded 
on the card — name, job title, part 
number, stock quantity—is stored in 
afield within the record. Usually, each 
recordwithin one filemusthave the 
same number and size of fields—they 
are 'fixed length fixed format' records. 

Some more sophisticated packages 
can relate several files together, so 
that you can process groupsofunalike 
but related records. The costs range 
from £155 for a simple card-index-like 
system to nearly£1,000 fora complex 
package which can be used by several 
peopleatthesame time. 


about whom we have no information.) 
These techniques owe much to EF Codd 
of IBM, with his pioneering work on 
storing data in 'normal forms' which 
help to minimise redundancy and 
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Figl 




maintain consistency. (Anyone who is 
interested in finding out more about the 
relational model might like to read 
Introducing Flelational Database by 
Mayne and Wood, published by the 
NCC.) 

A number of packages on micros 
claim to use the relational approach, 
but in most cases this means no more 
than that they regard each 'flat file' as a 
table of data, with each row constitut¬ 
ing one record. Such packages may not 
even require each row or record to have 
a unique identifier or 'key', still less 
attempt to enforce, or at least encour¬ 
age, the storage of data in the 'normal 
forms'. A more sophisticated attempt 
to implement the relational model on 
micros is the subject of this month's 
Benchtest, Everyman, a new British 
package which sets out to process 
information which may include quite 
complex inter-relationships, using the 
relational approach. 

One of the problems of im¬ 
plementing complex data structures on 
a computer lies in showing the data 
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relationships in a way which can be 
both understood by the designer and 
implemented by the computer. Every¬ 
man takes a novel and very helpful 



approach to this problem, by having as 
its basic unit a structure diagram which 
the user draws on the screen while 
setting up the data structures. The 
ability to use simple cursor movements 
and well thought out control sequences 
to set up and edit the structure is a big 
help in getting it right, and much 
preferable to using just words to 
express relationships between data 
items. 

Everyman's tutorial manual uses 
throughout the example of a college, 
which wishes to keep records about 
students and about courses: there may 
be many courses each presented to 
several students, and each student may 
attend several courses. Such a 'many 
too many' relationship is quite hard to 
implement without data repetition in 
conventional systems, but the Every¬ 
man approach makes it reasonably 
straightforward. The structure diagram 
for the college example is shown in Fig 

The figure should be read 'bottom 
up', so that it is considered as 'Enrol¬ 
ment on Course' and 'Enrolment of 
Student'. Each box on the diagram 
represents a 'table' of information, in 
which each column represents an item 
of information (often called a field in 
other packages) and each row repre¬ 
sents one instance of a set of items 
(often called a record). So while there 
may be many courses and many 
students, each enrolment represents 
the information about one student on 
one course, and while the (indirect) link 



between students and courses is 'many 
too many', that between enrolment and 
course is 'one too many'. The Enrol¬ 
ment box is said to be dependent upon 


the othertwo, and its relationships with 
them are dependent relationships. In 
practice, this meansthatyou cannot set 
up an enrolment for a course which 
does not exist, nor for a student not in 
the student records. It also means that 
the key to an Enrolment record is 
composed of the key to a course record, 
together with the key to a student 
record. Everyman thus makes it easy 
and natural to adhere to the first and 
second normal forms of the relational 
model. 

Fig 2 shows a more complex struc¬ 
ture depicting the records of a debt 
collection agency. This structure con¬ 
tains two new elements. Firstly, the 
Company and Account boxes have two 
links between them. This indicates that 
a company may be both a client of the 
agency and a debtor of anotherclient of 
the agency. The second new feature is 
the double-link link between Rate and 
Debt. This indicates a Reference link, as 
opposed to a Dependent link, and its 
main function is to provide access to 
information which is related to the main 
boxes but which is not essential for 
them to exist. So it is possible to have a 
Debt record for which there is no 
corresponding Rate record. The uses of 
these links are many and various: in this 
instance. Rate contains a table of debt 
amounts and corresponding rate 
charges, which is read and used when 
calculating the payment owed for 
collecting a debt. 

To describe the package in more 
detail I shall use an example of a 
structure midway in complexity be¬ 
tween the earlier examples, which 
models a newsagent's delivery system. 
A possible structure diagram is shown 
in Fig 3. The basic unit involved is a 
delivery of a paper to a house in a road. 
Each house may also be on a round, 
though the particular round may 
changefromtimeto time as demand for 
papers changes: some houses are not 


on rounds, perhaps because the cus¬ 
tomer collects his own papers, so 
Round is a reference link which will not 
always exist. 

Once the structure of an application 
(called a Project) is set up, you can then 
define the items to go in each box, how 
you want to view them, what calcula¬ 
tions are to be done on them, and how 
information is to be reported. Direct 
access to information is always 
through the box identifier (which you 
can think of as the primary key), but you 
can base tests on other items when 
selecting subsets of information. Li¬ 
mited tailoring facilities are provided to 
'tune'the approach to a particular need. 
Information can be imported from and 
exported to text files in ASCII format: 
this mechanism is used notonly to load 
'foreign' data files, but also to preserve 
the data in an Everyman project when 
you wish to change its design. In the 
version of Everyman I tested, importing 
was very slow —see the Benchmarks 
in Fig 4. 

Constraints 

Everyman is available for a variety of 
16-bit systems, including Sirius and the 
IBM PC. Most of the limitations seem to 
be related to physical constraints such 
as available memory, ratherthan being 
program-dependent. For instance, the 
program restriction on the number of 
items in a box is so great thatyou would 
run out of memory for storing one 
instance of the project structure long 
before you reached the practical prog¬ 
rams limit. But since items are always 
displayed with one line of the screen for 
each set of items (record), it can 
become tedious scrolling sideways 
until you find the item you need. 
(Everyman has a facility for 'hiding' 
items not currently needed in the 
display, but that still has to be acti¬ 
vated.) In practice, this would be likely 
to impose a 'voluntary' limit on the 


BM1 

Time to add one new record 

4secs 

BM2 

Timeto select record by primary key 

4secs 

BM3 

Ti me to se lect reco rd by seco n da ry key 

NA 

BM4 

Timeto access 20 recordsfrom 1000 
sequentially 

12secs/rec 

BM5 

Timeto access record using wild code 

lOsecs/rec 

BM6 

Timeto index 1000 records on 
3-characterfield 

NA 

BM7 

Ti me to sort 1000 records o n 5-cha racter 
field 

NP 

BM8 

Timeto calculate on onefield per record 
andstoreresultin reco rd 

1hr48mins* 

BM9 

Time to tota 1 three f ieIds over 1000 
records 

2hrs5mins* + BM0 

BM10 

Timeto add one newfield to each of 1000 1 hr 55mins* 
records 

BMO: 

Ti me to im port a f i le of 1000 records: 

5hrs40mins* 

Notes: *=Estimatedfromtimefor200 records. NP 
applicable 

= Not Possible NA=Not 

Fig 4 E very man Benchmark Times 
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Constraints and Functions 


Functions and Support 


Maximumsize of 

Operating system 

♦Data validation 

Good 

whole project 

filesize limit 

♦Screen formatting 

Default 

Max record size 

32767 characters 

♦Unique keys 

Mandatory 

Maxnofields 

Memory dependent 

*Report formatting 

Co-ordinates must 

Maxfieldsize 

60 characters 

* 

be specified 

Maxdigits 

9 

*Store calcu lated data 

Input, Editing, 

Max prime key length 

60 characters 

* 

Batch 

Special diskformat? 

No 

*Tota Is & Statistics 

Totals -t-Sub-Totals 

Filesizefixed? 

Yes# 

♦Storeselecncriteria 

Permitted 

LinktoASCIIfiles? 

Yes, fixed format 

♦Combining criteria 

And, Or 

Datatypes 

C,N,D,L,TS 

*>1 criterion/field? 

Y 

Fixed rec structure? 

Yes 

♦Wildcodeselection? 

String Within 

Fixed record length 

Yes 

♦Browsing methods 

Key only 

stored? 


♦Interaction methods. 

Menu,Commands, 

Amend rec structure? 

Yes# 

* 

Limitedtailoring 

Linkdata boxes? 

Yes 

♦Reference manual# 

♦♦*♦ 

No data boxes open 

Unlimited 

♦Tutorial Guide# 

**♦* 

Nosort fields 

Key order only 

♦ReferenceCard# 

♦♦ 

No keys 

1 perbox 

*On-LineHelp + 

♦** 

Maxkeylength 

Dependson boxtype 

♦Hot-line? 

Y,freefor 

Subs'y indexes UTD? 

No subs'y indexes 


first year 

Notes: NP= Notpossible. 

NA=Not applicable. + 

= Max rating is 5 stars. #=Fixedwithinpackage,canbechanged 

by copying to external fileand re-loading into Everyman structure. 


Fig 5 Everyman Constraints, Functions and Support 




number of items in a box. However, 
with the structured approach this 
causes fewer problems than a system 
which obliges you to have all the items 
in a single record structure. The num¬ 
ber of boxes is also limited, not by the 
program, but by the ingenuity with 
which you can arrange them, with their 
associated links, on a single screen. Fig 
2 still has quite a bit of spare space ... 

Data types permitted are alphabetic, 
numeric, logical, date (in a variety of 
formats, all supporting proper date 
arithmetic) and time span in days, 
months or years. Items may be calcu¬ 
lated either on input or on update in a 
variety of ways. The major constraints 
and functions are shown in Fig 5. 

File creation and Indexing 

The basic unit in Everyman is not a file 
but a project; howthis is actually stored 
is not the user's concern. When Every¬ 
man is run, the user is presented with a 
menu of existing projects. You may 
either move the cursor onto the name of 
one of them and press RETURN to 
invoke it, or type the name of a new 
project which you wish to set up. At this 
stage, the project will have Design 
status, which just means that you are 
free to set up boxes and define items as 
appropriate. You must also define the 
maximum file size at this point. Once a 
project has been designed, you can 
give it Test status, in order to try it out 
with some dummy information before 
going ahead. Once certain that the 
design is complete, you give it Live 
status; from then on any data you enter 
is preserved, but the structure may not 


be changed. The structure of a live 
project may only be changed (without 
destroying the data) by copying it out to 
a 'flat format' file and reloading it, but 
Everyman supplies routines to do this. 

Designing a project involves 'draw¬ 
ing' on the screen a structure diagram, 
and then defining the items for each 
box. Drawing the structure diagram is 
one of the best parts of Everyman; it has 
been really well thought out, and I 
found it fun. You simply put the cursor 
where a box is to go, type its name and 
press RETURN: Everyman then draws a 
box round it. To draw a link between 
one box and another, you place the 
cursor on the bottom of the 'superior' 
box, press the plus sign, and move the 
cursor along the path needed to draw a 
line into the top of the 'dependent' box. 
Reference relationships are set up in 
the same way, using a different starting 
symbol. During the drawing process 
you can delete and move boxes, redraw 
links and move around the screen at 
will, setting up further boxes, drawing 
links and labelling them as you go. 

Once the structure has been set up, 
you then go round each box in turn, 
putting the cursor in it and pressing 
RETURN. This box is then displayed 
together with each box needed to reach 
it. Each itemforthedelivery boxisthen 
defined. 

While a project is being developed, 
you may make as many design changes 
as you wish. But once it has gone live, 
you cannot make changes to the design 
without losing all the data. So if this 
becomes necessary, you must dump 
the data out to ASCII 'flat' files, change 


the structure and then reload thedata — 
rather a lengthy process, as Benchmark 
10 shows. 

Data inputandupdating 

Entering data involves simply position¬ 
ing the data on the name of the box you 
wish to update, and pressing RETURN. 
Data must be entered in the correct 
order; for instance, you couldn't enter 
the name of a house without first 
indicating what street was being pro¬ 
cessed. When you first display a screen, 
the cursor is on a window name. To 
move around among windows, you 
move the cursor up and down; to move 
to a data area and enter information, 
you just press RETURN. You can then 
either enter the name of, say, a house 
whose delivery information you want 
to amend, or scroll through the existing 
houses in the road in alphabetical order 
by moving the cursor up and down, or 
insert a record by typing a semi-colon 
and then typing the new information. 
Rows of information may also be 
deleted, but again only in the proper 
order—you can't delete a road record if 
there are houses defined as being in 
that road. Data browsing has some 
curious featues — for instance, when 
you get to the end of the available 
information, Everyman displays the 
first line again. This has the benefit that 
if information is added out of sequence, 
Everyman can display it in sequence 
after scrolling through those rows 
preceding the new record. 

Everyman also provides a facility for 
updating records in a batch, using a 
procedure called Automatic Run, which 
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SOME SEARCHING 
QUESTIONS TO ASK A 




Now that microcomputers are capable of serious 
data storage, the hot phrase in software is 
'database manager.’ A good one, such as 
Superfile, turns a micro into a hyper- 
intelligent filing cabinet, combined 
with an amazingly deft assistant. 

Any business that uses a card index 
pr a filing cabinet would benefit from 
a database manager. It could do more 
for an enterprise than hiring a new 
executive - but it is necessary to be 
just as careful when interviewing 
candidates for the job. Vast sums 
of money are lost by companies 
investing in software that doesn't 
work hard enough. So it's vital to 
ask the right questions - and get 
the right answers. 

"AM YOU CAPABLE OF DOING 

A WORTHWHILE JOB?" 

"You may do well with a small 
database, but how much can you 
store? How fast are you when full?" 

Superfile’s capacity is limited only 
by the hardware. The 8 bit version is 
fast, but the 16 bit version is lightning. 

On a suitable machine it can find one Record 
out of a hundred thousand in 3 seconds. 

A lot of main-frame computers would like to do as well. 

"DO YOU KNOW THE FACTS OF LIFE?" 

"In real life, everyone changes their minds about the 
structure of their databases. Can you adapt? Can you hold 
many different sorts of information at once? Can you find 
someone who says they’re called 'Smith' when they're 
actually'ssmythe'?" 

Superfile has a completely flexible structure. A user 
can change the shape of Records after he has started to 
enter data. He can store as many different kinds of Record 
as he wants. Superfile also has a unique 'sounds-like' 
searching facility - very useful for anyone who deals face 
to face with the public. 

"ARE YOU ECONOMIC?" 

"Do you insist on storing everything in fixed length 
.spaces, so that 'Mr Ho' takes up as much room on the disk 
as 'Miss Featherstonehaugh-Willoughby-Fanshawe- 
Tupman’?" 

Superfile has variable length Records that can double 
or treble the useful space on your expensive disks. 

"ARE YOU FRIENDLY?" 

"Do your users need a PhD in computer science? Are 
your manuals as thick as telephone books and as tedious 
to read?" 



Superfile's underlying concepts are simple to 
understand. Its screen Forms for data entry 
can be set up in minutes. Its paper Reports 
jj&_ are equally straightforward. The manuals 
are slim and concise. 

"ARE YOU MULTI-USER?" 

"A database is vastly more useful 
if several people can consult it at 
once. Can you cope with many 
hands on your keys without 
hysterics?" 

• Superfile is available in single 
and multi-user versions. Very 
few others can make this claim. 

"CAN YOU KEEP PACE WITH 

TECHNOLOGY?" 

"Hardware is changing and 
improving so fast - can you keep 
up with improvements? Or will 
all my database work be v/asted 
when I buy a new computer?" 
Superfile will run on anything 
from small 8 bit machines to 
main-frames. Users’ databases will 
just move across without trouble. 

"WILL YOU BE FAITHFUL?" 

"Will you take my money and run? If I have problems 
will you help?” 

Superfile’s publisher, Southdata, is a family business 
committed to good customer relations. When users buy 
Superfile, they can be sure of individual attention and full 
technical support. 

Superfile is an advanced, British made package. It runs 
on most modern micros and is widely Used, among others, 
by ten separate Government Departments - organisations 
that do not have to settle for second best. To find out more 
about Superfile and how it could become a powerful 
member of your company, just send the coupon below. 


SUPERFILE 

DATABASE MANAGEMENT 


Or, you are welcome to ring us to make an appointment to se 
Superfile in action at our offices 
Southdata Ltd 166 Portobello Rd.. London Wll 2EB 
01-7277564 01-2292724 
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LUNAR JETMAN-48KZX 

Spectrum 


COOKIE- 16/48KZX 
Spectrum 


LUNAR JETMAN Forthe48K 
Sinclair ZX Spectrum 
LUNAR JETMAN The Ultimate 
Intergalactic G.A.S. (Graphic 
Arcade Simulation) Adventure 
Space Battle. 

LUNAR JETMAN -Arcade 
standard, 100% machine code, 
incredible sound effects, amazing 
smooth high resolution graphics, 
the totally new addictive concept 
and all those extra features you 
expect from the ULTIMATE games 
people. 

Design -The ULTIMATE PLAY 
THE GAME design team. 


PSSST -19/48K ZX 
Spectrum 


Dealer enquiries welcome. Phone (0530) 411485 
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is also used in the printing of reports. 

Screen Display 

The format in which Everyman records 
are displayed is fixed by the program. 
The amount of information displayed, 
and its exact location on the screen, are 
under the control of the user. 

For example, if you need to look at 
more information about the house or 
the road than just the identifier, you can 
reveal all the items for a particular 
window just by putting the cursor on its 
name and pressing question mark. 

Alternatively, you can hide items you 
don't want to see, using the DELETE 
key. This too affects only their display. 
The final option in display is to get 
another'view' of the data structure. The 
default view is determined by the way 
the original project diagram was 
drawn. In our example. House was to 
the left of paper, and so the default is to 
show Paper information below House 


word processing package). Reports 
with a body may produce control 
breaks to allow the calculation of 
sub-totals using Everyman's tempor¬ 
ary totals facility. The format is reason¬ 
ably flexible, but must be specified 
using row and column numbers. Selec¬ 
tion of fields, of records and of'boxes' is 
allowed: this is achieved in part by 
arranging the data structure in 
appropriate way on the screen before 
the instruction to print is given. Report 
formats are saved for subsequent 
re-use, but I couldn't find a way to edit 
an existing format. 

Selection 

Groups of records may be selected for 
display or printing by activating stored 
selection criteria. These may be set up 
when the project is designed, or added 
temporarily during a run. You can also 
add them to the project design (but at 
the price of invalidating any existing 


‘Everyman allows two types of calculation on data 
input, in addition to running totals. An item maybe 
derived, or it may be evaluated.' 


and Road. But by pressing the asterisk 
key onecan change this view. Tosee the 
structure in terms, not of houses to 
which papers are delivered, but of 
papers delivered to houses, you put the 
cursor on the Delivery window and 
press the asterisk key. In the example, 
you could then tell how many people 
have ordered a particular paper, 
perhaps in order to tell them that 
supplies have not arrived from the 
distributors. So while the general for¬ 
mat of displays is determined by 
Everyman, there is sufficient flexibility 
for most requirements, and the user is 
preserved from having to set up indi¬ 
vidual formats. 

Printed Reports 

To print a report (ratherthan simply get 
a dump of the screen, which is available 
on any screen through the TAB key), 
you must design an appropriate report 
format. Everyman has facilities for 
producing reports containing an intro¬ 
duction, a body containing information 
about each record selected for report, 
and a conclusion. You can have just the 
conclusion if you wish, to give simply 
totals (but don't expectthisto be a quick 
way of summarising your information, 
as Benchmark 9 shows — you would do 
better to include running totals within 
the project design, which would be kept 
up-to-date as you enter data). Reports 
may be printed, or sent to a file for 
subsequent reprocessing (perhaps in a 


'drivers' — see 'Tailoring' below). The 
usual comparison operators are avail¬ 
able for selection, including 'string 
contains', and may be combined with 
And and Or; brackets may be used to 
alter the order of the valuation. 

When working through records in a 
box, they appear to be sorted in order 
by their identifier. For dependent 
boxes, the order will depend on the 
'view' of the structure which the user 
has chosen. Apart from this automatic 
ordering, there does not seem to be any 
other method of sorting data. 

Calculation 

Everyman allows two types of calcula¬ 
tion on data input, in addition to 
running totals. An item may be derived, 
or it may be evaluated. A derived item is 
calculated once only, when the record 
isfirst set up, and the value stored in the 
item permanently. An evaluated item is 
recalculated each time the record is 
updated, and is not stored — only the 
formula for the item is stored. Either 
kind of calculation may be based on 
items within the same box, or on items 
from other boxes in combination. A 
large number of arithmetic and com¬ 
parison operators are available, includ¬ 
ing the ability to set a logical variable 
true or false according to the result of 
the outcome of a comparison involving 
other data items. Comparisons may 
also be used to initiate error action — 
for instance, in the college example, a 


check is kept on the total number of 
students to be enrolled on a course, and 
users prevented from enrolling more 
students once a course is full. These 
comparisons are accomplished by us¬ 
ing an if .. .then .. .elseset, which may 
be nested using brackets for sub¬ 
expressions. 

Tailoring 

Everyman provides the ability to create 
what it calls'drivers', which are actually 
sequences of Everyman operations 
'remembered' by the package. To set 
up a driver, you simply type at the 
keyboard the same sequence of opera¬ 
tions as you would normally carry out 
interactively. To start up the driver, you 
call it up from the Project menu. This 
makes it possible to do some tuning to 
particular applications, such as giving 
special views ofwindows, working only 
on selected sets of information, run¬ 
ning reports automatically and so on, 
but does not have the full flexibility of a 
command language. 

There are no special measures, such 
as passwords, to protect data from 
unauthorised access. However, it 
would be possible using a driver, to 
provide a 'normal' mode of access 
which looked only at certain items 
through particular windows. But there 
seemsto be no means of enforcing this. 

Links with outside 

Everyman provides the ability to dump 
its own files to ASCII text files, with the 
information appearing in an order 
predefined by arranging the windows 
appropriately on the screen. It can 
restore from these files or from files 
created on the same principle by other 
programs. Whether this allows you to 
load from any particular existing ap¬ 
plication files will depend on the 
structure used to store the information 
at the moment. 

User Image 

Everyman is a powerful and flexible 
package. Itisvery visual in itsapproach, 
and exploits fully the greater flexibility 
and capacity of current systems. In the 
project structure creation phase, for 
instance, its use of the screen facilities 
is excellent, and I found them a great 
help, not pnly in telling Everyman about 
my data designs, but in getting them 
right in terms of my data structure and 
processing requirement. Using screen 
drawing with ready-made boxes, it is 
much easier to try out several designs. 
Everyman has still been limited in this 
respect by the considerations of porta¬ 
bility: for instance, the structure dia¬ 
grams do not have arrow-heads on 
them (direction of dependence is indi- 
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One in every 100 
Brainstorm users will get 
their copy absolutely FREE. I 
All you have to do to win a 
refund is return a properly / 
completed User 
Registration Card. This 
Card entitles ALL users to \ 
Caxton's product warranty \ 
and professional support 
service. It will be entered 
in our frequent 100 Club 
draw and the winner will 
receive a cash refund. 


The Ideas 
Processor 
is here 


F | ew people are good at organising their ideas. 
Having ideas, yes. Organising them, no. 

But help is at hand. Help in the form of a 
completely new program on personal computers. 

Imagine you have to prepare a report, plan an office 
move, launch a new product, arrange a wedding or simply 
sort out your ideas on a new activity 

First dump your random thoughts into Brainstorm. 
Identify major points; jot in other thoughts as they come to 
you; maybe develop an idea that particularly appeals. ° ° 
Now itts time to consult others. Time to look up those 
references you remembered when you were in full flight. 
Maybe you’re ready for the first printout... in double 
space for easy reading. O O 

But the fun has only just begun. ooO U ^ w v - / 
Today or tomorrow you can start right back at your 
model and enjoy changing your mind. You don't have to 
screw up balls of paper, use an eraser or write things out 
again. You can cut, paste and amend your ideas at will 
Add in afterthoughts, change emphasis and resequence 
... all at the touch of a few keys. 

Now Brainstorm will hunt for that lost' or half Q 
remembered idea. oOOOOO O ^ 
Truly Brainstorm is the thinking persons’ ideas 
processor; the equal to a word processor on words or a 
spreadsheet on numbers. With it you will develop the 
ideas in your mind... all in a fraction of the time it takes 
with scratchpad and pencil. 

In short... while yon 
think, your computer 
simply Brainstorms 


for just 
£295 +VAT 


f Unobtrusively 
* Brainstorm has . 

started to build a 4 N 
j model of what’s on 
f your mind. 


While you’ve 
. been entering 
? your ideas, 
Brainstorm has 
< been spotting 
f relationships and 
recurrences 


' Key in a ' 

> part-word and 
Brainstorm will 

> find related ideas 
and help you 
string them 
together. 
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Available now for most machines using CP/ M; 
soon for MS and PC DOS. Price £29S (£297 if 
ordering by post) + VAT. Confirm your computer 
model and disk format when ordering. 

Caxton Software Ltd 
10-14 Bedford Street 
London WC2E9HE 
Tel: 01-379 6602 
Telex: 27960 ref 398 
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cated only by vertical positioning), 
because although the Sirius can sup¬ 
port this feature, the IBM PC in its basic 
form apparently cannot. 

But the flexibility involves the user in 
a high degree of interaction. For my 
taste, the desire for easy portability has 
made it more difficult for the user to 
work in that highly interactive fashion. 
For instance, moving around within 
Everyman involves using ESC, RE¬ 
TURN, space, and the cursor keys, 
together with some character keys such 
as semi-colon, colon, quote symbol, 
and equals sign. The cursor keys do not 
always have the effect you would 
expect, and all the other keys except 
equals are not obviously related to their 
function. BoththeSiriusandthelBM PC 
have function keys, and can be prog¬ 
rammed to display on the screen a 
reminder of the current meaning of 
those keys — indeed, this feature is 
used fortwo functions on the Sirius. But 
Everyman would have been better as a 
package had more use been made of 
those function keys, rather than using 
'normal' keys perverted to those func¬ 
tions. (A skilled user or a dealer could 
still do this, but the manual would then 
be out of step with the keyboard.) There 
is a summary card showing all the keys 
and their actions, which does help quite 
a bit. There is also Help available (from 
function key 1 on the Sirius), but the 
trouble with flipping screens to get help 
lies in remembering what the Help 
screen would say when you come 
back... 

There are, however, many details 
which have been well implemented. 
For instance, Everyman always asks 
you atthestart of a session if the printer 
is to be used, and if it is, checks that it is 
on-line — so you don't get the system 
hanging up when starting to print a 
report, as you do on many other 
systems. The method of specifying 
paper dimensions is good, too — a 
picture of a piece of paper is displayed, 
so that, if you wish, you can enter the 
size of margins, page length, etc, by 
entering the appropriate number in the 
margin in question — word processing 
package authors, please note! 

On the other hand, while you can 
interrupt a batch process which in¬ 
volves printing, if you specify that you 
want to use single sheets of paper 
(because the program waits for con¬ 
firmation that the next sheet has been 
fed), there is no other clean way to 
interrupt such batch processes. You 
can do so by resetting the system, but 
that corrupts the database. This is a real 
problem on a system which takes quite 
a time to process a file of any size. 
Vector says that both the lack of an 
abort feature and the slowness are due 
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to the interpreted version of Pascal in 
which the program is written. The 
company is currently investigating 
several Pascal compilers, in the hope 
that both these prpblemscanbesolved. 

Overall, I fotJhd the Everyman 
approach very helpful once I'd got used 
to it. That took a little longer than I 
would have expected, but because it is a 
novel and unusual package rather than 
because of any particular difficulty in 
use. 

Documentation 

Everyman comes with a Tutorial Guide 
and a Reference Manual, both of which 
are typeset and printed on paper 
slightly larger than the IBM PC manu¬ 
als. The structure of the manuals was 
quite helpful — a table of contents atthe 
start of each chapter, summaries of 
control keys and operations used with¬ 
in the chapter on a single page at the 
front, and so on. The Reference Manual 
hasan index, thoughtheTutorial Guide 
does not. 

The Tutorial Guide uses the college 
project I referred to earlier, and takes 
you through looking at the various 
windows with existing data, before 
showing you how to set up another 
version of it from scratch. It covers 
virtually all the main Everyman fea¬ 
tures, and finishes up with a number of 
examples (also included on the tutorial 
disk) of more complex structure dia¬ 
grams. On the whole, this approach is 
very helpful, but I would have preferred 
a bit more on concepts than the short 
introduction which precedes the exam¬ 
ples. 

The Reference Manual takes the 


opposite approach, and starts with a 
quite full and useful (but very dense) 
chapter on building models, before 
going on to examine each element of 
the package in turn. But it is not 
comprehensive: for instance, I could 
find very little about the reference link, 
which seemed to be a potentially very 
useful feature. Both manuals make 
good use of example screens, and are 
well laid-out with good clues on the 
page about where you are in the 
manual. 

Probably the lesson of all this is that, 
with perseverance, a user with some 
experience of data analysis could teach 
himself Everyman from the manuals. 

Conclusions 

Everyman is a powerful and flexible 
package for handling data with com¬ 
plex structures, of the kind that would 
not be easy to implement in a tradition¬ 
al data management package. Its in¬ 
teractive facilities are excel lent— many 
of the features are rare outside full¬ 
blown database management systems 
which require a programming lan¬ 
guage interface— and its batch proces¬ 
sing features, though slow, also pro¬ 
vide a good range of function. Many of 
Everyman's features are implemented 
in a way which reduces the amount of 
work needed by the user in manipulat¬ 
ing related data. Some aspects of the 
user image could be improved, but all in 
all Everyman is a very good package 
which is both innovative and British! If 
Everyman's marketing and support is 
as good as the software then it will be a 
real success. 


Summary 


PackageType 

Database management, effectively with variable length 
records. Forthoseexperienced in data analysis, and for 
committed users without that background. 

(V,E Roundup categories, PCW December '83.) 

Facilities 

Storage and retrieval of character, date and numeric data 
informatwhich.whilefixedforpartsof database, 
effectively allowsvarying length recordsoverall. Powerful 
data display, calculation, selection and reporting features. 

Drawbacks 

Batch facilities a re slow—so slow that it becomes very 
important to get data design right beforeentering a lot of 
data, as alterations require copying data base out and back. 
Sorting only on key fields, one per data group. 

EaseofUse 

Good once you've gotthe hang of it. 

Error Messages 

Mostly good, a few very unhelpful. 

Documentation 

Good. 

Costs (ex VAT) 

£475single end user. Special arrangementsfor multiple 
copy purchase. 

Hot-line and software updates freeforfirstyear,£50pa 
thereafter. 

Supplier 

Vector International, Vector House, 6ALowerTeddington 
Road, Kingston-upon-Thames, Surrey KT1 4ER. 

Tel: 01-9431257. 






















The card which tells you simply how to recover CP/M files “lost” in memory. 

Sooner or later it happens to all of us. ■ 

You have just spent two hours with WordStar typing unrepeatably brilliant thoughts into your computer. The computer hasn’t “crashed” N 
in a long time and you haven’t saved your file. Suddenly someone flicks the reset button by mistake, a “bad sector” interrupts your flow, a 
power surge or static upsets the machine, or you change disks at the wrong moment. You are left looking at a screen which says nothing but 






But all may not be lost. In most cases, by following Guy Kewney’s c 
instructions, you can recover most or all of your work in less than five minutes. 
Without buying a recovery program. For your text is usually still there in the 
computer . . . 

AaarghlStar’s information will usually pay for itself the first time you use it. 
You can use the technique with many programs apart from WordStar, provided 
you have the program DDT.COM AaarghlStar. Price £1.95. 

SPECIAL OFFER of AAARGHISTAR FREE with CP/M 80 versions of 
IANKEY. Cut out the attached coupon and take it to your dealer or, in case of 

hinsyst^LhiPCWC.^Omnibus Building. 41 North Road, London N7 9DP. Tel: 01-607 5845. 
VISA/ACCESS accepted. Quote your micro and disk format. 


IANKEY Crash Course in keyboard skills 

• Probably the world’s best value CP/M applications program. 

• IANKEY costs just £29.00 (£35.65 incl. P&P + VAT). 
MSDOS/PCDOS/CPM-86 versions £49.00 (£58.65 incl. P&P + 
.VAT). 

IANSTAL Universal installation package 

• Makes your software immediately portable on over 90 different 
named systems. 

• Software developers contact IAN S YST now to save yourself months 
and pounds. 

• From £75 for small software houses. 




THIS VOUCHER entitles the holder to a free 
copy of AAARGHISTAR with each CP/M-80 
copy of IANKEY purchased. Dealers: return 
voucher to IANSYST. 





BUSINESS USERS 

SPECTRUM 48K 

ACCOUNTS PREPARATION 

Produces Prime Entry Listings, Nominal Ledger, Trial Balance, 
Profit and Loss Account and Balance Sheet with supporting 
schedules. 73 nominal ledger accounts and automatic VAT 
calculations. 

Sole Trader/Partnership (Up to 4) £25.00 

Limited Company £25.00 

(Combined Price £35.00) 

SALES AND PURCHASE LEDGERS 

Produces day book, sales/purchases and VAT analyses, 
debtors/creditors listings and statements. 250 accounts and 
1000 monthly transactions. Automatically calculates 

VAT. £25.00 

ZX-81 16K 

ACCOUNTS PREPARATION 

31 nominal ledger accounts 

Sole Trader £17.50 

Limited Company £17.50 

(Combined Price £25.00) 

SALES AND PURCHASE LEDGERS 

Produces day book, sales/purchase and VAT analyses, 
debtors/creditors listings, statements. 

50 accounts and 200 monthly transactions. 

Sales £20,00 

Purchases £20.00 

(Combined Price £25.00) 

All programs have been professionally developed and are 
being used by practising accountants and small businesses. 
Supplied on cassette with operating instructions. 

Full details: 

HESTACREST LIMITED 

P.O. Box 19, Leighton Buzzard, Beds. LU7 ODG 

Tel 052-523 7785 



dBASE TRAINING 
■■ CONSULTANCY 
mm & SOFTWARE 

©AshtonTate 1987 

TRAINING - Introductory or Advanced courses- 
small groups in London, Tonbridge, Kent or at 
your office. 

CONSULTANCY- Help with yourdBASEII 
problems ora complete programme written foryou. 
HOT-LINE HELP - Phone-in and get dBASEII help 
-ask about our subscription service. 

SOFTWARE - Estate Agents, Property Shop and 
Telephone Canvassers programmes. 

WordStar 

©MicroPro 

Training in small groups in London, Tonbridge, 

Kent or at your office. 

Forfurther information contact: 

CROWNPARK LTD 

146b High Street, Tonbridge, Kent TN91BB 

S TONBRIDGE (0732) 356160 
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BLAST IT 

Disarm bombs with a wire guided robot, 

bombs must be disarmed in order within a 

time limit. 5 levels of play, high score table. £4.95 

CORE! 

A three part game, move left and right as 
you descend through the clouds, birds and 
aeroplanes. On to the caves and caverns 
then through the 3-D maze to the Core. £4.95 

FRUIT MACHINE 

One arm bandit simulation featuring random 

hold, nudge and gamble. ‘Reels’ are fixed 

and can be learnt but motion is random. £4.95 


Blast the aliens as they appear from hyper¬ 
space, features 3 levels of play, refuel etc. £4.95 

SPUDZ 

Score points as you collect.potatoes without 

getting caught in the shadow cast by the 

setting sun or falling into your trench. £4.95 

~~ COMMODORE 64 ^ 

MUNCHER 

100% machine code game making good use 

of the sound and graphic facilities of the 

64. Munch your way around the maze 

avoiding the ghosts, etc. £6.95 

Send Cheques and Postal Orders to: 

CHRISTINE COMPUTING, 6 FLORENCE CLOSE, 
WATFORD, HERTS WD2 6AZ 
Tel: Watford (0923) 672941 

Please add 55p P&P per order. 
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NETWORK NEWS 




Peter Tootill gives his summary of what’s new in the telephone 
networking world 
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I must apologise for a couple of wrong 
numbers that have slipped into Net¬ 
work News. I hope all is nowcorrect, but 
if you know of any that are not, please 
let me know either via Liverpool Mail¬ 
box or PCW. 

New systems 

Computer Answers BBS 

The magazine Computer Answers ran a 
board experimentally for a couple of 
weekends in November, and by the 
time you read this, it should have a 
permanent one. The phone number is 
631 3076 and it's a 24-hour system, 
probably running TBBS software. I'll 
provide further details when they are 
available. 

CBBS Chiltern 

This board was due to start in Decem¬ 
ber and so should be running by now. 
The phone number was expected to be 
(070 703) 28723, but it would be best to 
check with one of the other boards just 
in case. Again, details should be con¬ 
firmed next month. 

Operating times of boards 

All systems have set operating times 
and methods (for example, ring-back 
systems). Details of these are given in 
the listings with the various phone 
numbers and they will also be quoted 
on the board itself. Please take note of 
the details and don't call outside 
system hours unless you wantto talkto 
the operator. Especially DO NOT CALL 
in the middle of the night unless you are 
sure the system works at this time. 
Remember most of the BBS are run as a 
hobby and being woken at 3am can put 
a strain on even the most harmonious 
of households! Another thing that can 
be very annoying is to answer the 
phone, only for the caller to hang up 
without a word. If you call a BBS and a 
person answers there will be a reason 
for this, so hang on and ask, waitforthe 
answer tone before you switch your 
modem on, or put the handset in the 
coupler. If you're using an auto-dial 
type and don't get through when you 
expect, ring back and check that you've 
got the right number and operating 
times. 


Viewfax 258 

There are many separate databases 
contained within the Prestel system, 
and they are provided and maintained 
by many different organisations. One 
well known one in the microcomputer 
world is Micronet 800, but there are 
other areas of Prestel that will be of 
interest to micro users. Viewfax 258 
(which starts at page 258) is a database 
comprising news and gossip from the 
micro world, and telesoftware. Much of 
it is for the BBC Micro, but other 
systems are supported (some of the 
software is even free!). It is the home of 
the infamous 'MicroGnome' who has 
his own idiosyncratic way of writing 
about news and products. 

Viewfax258, unlike Micronet800, has 
no subscription and is open to all 
Prestel users. 

For more details phone (021) 705 
0258. 

German bulletin board 

A German micro magazine has set up a 
bulletin board under the name 
'TEDAS'. I believe that it's a 24-hour 
system. You'll really need to be able to 
speak German to use it, but a transla¬ 
tion of some of the menus is available 
on CBBS-NE. 

The telephone numberfrom the UKis 
(010 49)89 596 422. 

Another system is planned in Ger¬ 
many with others in France and Fin¬ 
land. Any developments will be passed 
on as soon as news comes through. 

Network jargon 

You may have been wondering what 
the letters 'CCITT' referto in the context 
of modem standards. Well, I can reveal 
thatthey stand forthe Comite Consulta- 
tif International Telephonique et Tele- 
graphique, which in translation means 
the International Telephone and Tele¬ 
graph Consultative Committee. It is a 
committee of the International Tele¬ 
communications Union, which is a 
United Nations agency. The CCITT is 
responsible for data transmission mat¬ 
ters and produces among other things 
the standards for modems and the like. 


The V24 interface is an example, as is 
the V21 (300 bit/sec) modem which is 
the most popular for communications 
between terminals and mainframe 
computers. This is also the standard 
used by the microcomputer bulletin 
boards. 

Another CCITT standard is the V 
standard which allows communication 
at 1200 bits/sec but in half duplex mode 
with one end transmitting at 1200 
bits/sec and the other at 75 bits/sec. 
Normally you can turn the speeds 
round and the person who was receiv¬ 
ing at 1200 can send at 1200 in turn. 
Prestel uses a subset of this standard 
with no facilities to turn the speeds 
round, so there is no way you can talk to 
Prestel at 1200 bits/sec. 

It's nice to think that there's such an 
international standards organisation in 
this context. Otherwise, each country 
wou I d h ave its own set of sta n d a rds a nd 
no one would be able to talk to anyone 
outside his own borders. That wouldn't 
be so much of a problem for many of us 
(you know the cost of international 
phone calls!), but it would be for 
businesses. However, having interna¬ 
tional standards means that a modem 
manufacturer can produce for a much 
bigger market than would otherwise be 
the case, and in theory prices will be 
lower. The existence of these standards 
has enabled the new generation of 
'modems on a chip' to be produced. 
There is no point in producing a 
complicated 1C that will only sell to a 
few people in one country; you need to 
sell thousands to make it economical. 

The only fly in this international 
ointment is the fact that the USA has its 
own standards for modems. For exam¬ 
ple, in North America, Bell 103 is the 
normal 300 bits/sec standard, and this 
is incompatible with V21. With more 
recent standards there has been an 
attempt to introduce some compatibil¬ 
ity, and V23 and Bell 202 use the same 
frequencies at 1200 bits/sec, so that 
modems using one orthe other should 
be able to communicate (does anyone 
know if it works?). 

Next month I'll give details of the 
various frequencies used by the com¬ 
mon standards. 


UKsystemsrun by 
commercial organisations, 
which are free at least in 
part: 

DISTEL.Tel: (01 >6791888. 
Run by Display Electronics 
(newand surplus electronic 
and computer equipment, 
components, etc). The 
system provides information 
about stock lines, credit card 


sales, and some message 
facilities. 300 baud only at 
present. Cost: free. 24 hours. 

REWTEL. Tel: (0277) 232628. 
R u n by Radio and Electronics 
Wo/7d,the publishing side of 
Ambit (electronics 
componentssuppliers). 
Information on stock I ines, 
some messagefacilities, 


credit card sales; the latter 
onlyforsubscribers. 300 
baud only at present. Cost: 
limitedareasfree, remainder 
£10 pa. 24 hours. 

MAPTEL. Tel: (0702) 552941. 
Run by Maplin (electronic 
components and micro¬ 
computers). Provides 
information on stock levels, 


credit card salesto existing 
customers only. 300 baud 
only. Cost: free. 24 hours. 
Subscriber commercial 
systemsintheUK: 

PRESTEL. Subscribers only: 
Prestel consists of a data base 
madeupof individual pages 
provided by manydifferent 
organisations (not by Prestel 
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American/Canadian networks 



TYPE 

SYSTEM NAME 

NUMBER 

NOTES 

Forum 80 

HQ System 

0101.816-861 7040 


CBBS 

HQ System 

0101.312-5458086 


FBBS 

HQ System 

0101.312-6778514 


ABBS 

Ottowa, Ontario 

0101.613-7252243 


ABBS 

HQ system 

0101.703-2552192 


MABBS 

Fort Walton Beach 

0101.904-8621072 


Bull-80 

Alabama 

0101.205-4920373 


Conn-80 

ColourComputer 

0101.212-4413755 

colourgraphicsforTRS-80 

Colour 

European networks 



ELFA 

ABC-MONITOR 

Sweden 

010.4687300706 

Half duplex 

ABC-Banken 

Halmstadt, Sweden 010.4635110771 


ABC- 

ABCCIubof 

010.468801523 

Passwords required 

MONITOR 

Sweden 


CBBS 

Gothenburg, 

010.4631292160 

75/1200 baud 


Sweden* 

010.4631690754 

300baud 

* After receiving the tone and connecting your modem, eithertype <C/R> or type: 

<COM C/R>. The system then asks fora password which is: 'ebbs' in small letters ]! If you 

only get '>' when you dial up, the system needs resetting and you ty pe <l> C/R. 


itself). 1200/75 baud service 
atlocalcallratesfora large 
percentage of potential 
users. 300 baud service on 
London telephone number 
only, at present. Cost: 
domesticsubscribers£5per 
quarter and no time charges 
outside peak periods, 80 per 
cent of pagesare free. 
Business users: £15 per 
quarterand5p/minuteupto 
6pm and Saturday 
mornings, notimecharges 
outside these hours (time 
chargesalsoapplyto 
domesticusers). 
Information:tel: Freefone 
2296. 

MICRONET 800. An 

organisation providing 
information within the 
Prestel database specifically 
aimed at microcomputer 
users. Service details as 
Prestel. Cost: £50-£75 joining 
fee (covers acoustic coupler 
and software—fora limited 
rangeof machines at 
present)and£8perquarter 
ontopof normal Prestel 
charges. Information: 
Micronet 800,8 Herbal H il I, 
London EC1R5JB. Tel: (01) 
8373699. 

Subscriber business 
systemsintheUK: 

Commercial systems aimed 
at business users: 

TELECOM GOLD. Info from : 
Julie Ireland, 42 Weston 
Street, London SE13QD. Tel: 
(01)4036777. 

COMET. Message handling 
system giving userfacilities 


forleaving and retrieving 
messages: costs £30 per 
month. Info from: John 
Douglas, BL Systems 
Lim ited, G rosvenor House, 
ProspectHill, Redditch, 
Worcs. Tel: (0527)28515. 

UK networks: 

CBBS North East... Tel: 
(0207)543555. Hours: 
2.30pm-9am daily. Hours: 
midnight-8.30am Bell (US) 
standards. 

Mailbox-80,Stourport... 

Tel: (0384)635336*. Hours: 
6pm-8am daily (ring-back 
system). 

Forum-80 Hull .. .(Forum-80 
HQ)Tel: (0482)859169. 
International electronic mail, 
libraryforup/down loading. 


Forum-80 Users Group, PET 

Users sectionshopping list 
system. Hours: Tues/Thurs 
7-10pm; Sat/Sun 1-10pm; 
nights, midnight-8am, US 
(Bell 103) standards. 

Forum-80 London .. .Tel: 

(01 >9022546. Electronic 
mail, libraryfordown¬ 
loading. Hours: 7-10pm 
weekdays; midday-10pm 
weekends. Ring and askfor 
Forum-80. 

CBBS London .. .Tel: (01) 
3992136. Facilities: 
electronicmail, program 
downloading. Hours: Sun 
5-10pm. 

Forum-80 Milton . . .(TRS-80 
Users Group80-Nett)Tel: 


(0908)613004. Electronic 
mail, library, newsletter, 
TRS-80 information system. 
Hours: any reasonable time. 

Mailbox-80 Liverpool... 

Tel: (051)4288924. 

Electronic mail, down¬ 
loading,TRS-80 information. 
Hours: 24hoursdaily. 
TBBS,London .. .Tel: (01) 
3489400. Hours: daily 
9am-7am. 

Note: Estelle. Tel: (0279) 
443511V21(Datel 200); 
(0279)441188 (Datel 600); 
(0279)441222(Datel 1200). 
ForcustomersofSTC 
Electronic Services. Office 
hoursonly. 

Efficient Chipsfor Atari 
dealers. Tel: (0249)657744. 
Messagefacilities, down¬ 
loading, electronic 
shopping.Hours: 
6pm-8.30am and all day 
Sunday. 

Southern BBS. Tel: (0243) 

511077. Messages, down¬ 
loading. Hours: 8pm-2am 
daily (ring-back system). 

Theaboveinformationis 
correctand current, to the 
best of my knowledge, but I 
would be pleased to receive 
corrections and updates, 
eithervia Liverpool Mailbox, 
orPCW. 

*Ring-backsystem—dial the 
number, let phone ring once 
andthen ring back. 


mi 
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ALL 

MICROCOMPUTERS 
ARE MADE 
FOR TOMORROW. 

BUT WHAT ABOUT 
THE DAY AFTER? 


Microcomputers are here to stay 
And some will stay longer than others. 
Like the new People from Olympia. 


specification. Robust and reliable. 


With CP/M-86, MS-DOS and GSX-86 
graphics operating systems, there's a limitless 
range of software it can use. 


A'true' 16-bit machine so adaptable it'll be 
around for years to come. 


For instance, the keyboard and processor 
casings are made of metal, not plastic like 
most. (They're more sturdy and offer a more 
solid housing for the sophisticated circuits 
inside.) 


Word processing, financial modelling, 
database filing, invoicing, stockcontrol, whatever 
your business there's a package to fit. 


You don't have to worry about mainten¬ 
ance either. Our nationwide service network 
is just a phone call away 


Fill in the coupon and we'll arrange a free 
demonstration. 


And when new software packages become 
available the People will be ready and waiting. 


You'll see how the People can handle your 
business information today and tomorrow 



And we'll show you that tomorrow 
is further away than you think. 


Send to: Flora Carson, Olympia International, FREEPOST 

199/205 Old Marylebone Road, London NW1 1YB 

Please send me further details on the new People Microcomputer I_1 


Send to: Flora Carson, Olympia Internal.: 
199/205 Old Marylebone Road, London 


Please arrange a free demonstration LZI 
(Tick appropriate box.) 



X#PeopIej 


0 Olympia International 










Sometimes even 
the best of friends 
need something 
new to say 
to each other... 


**l want 


To get that excited feeling back again. 

Lots more software. But I can’t afford it all the time. 

Lots of new programs. I know all mine backwards. 

To swap notes with other people who love computers. 
To know more about computers. And to use what I know. 
Most of all I want my computer to do more! 


and I don’t want 


To have a lot of hassle. 

Or spend a fortune. 

Or have to tramp for miles to find it all. 


Prestel™ and the Prestel symbol are trademarks of British Telecommunic 








You get 

An amazing new world of fun and learning. 

A system that puts more muscle into many 
popular makes of micro. 

Dozens of free computer programs and scores 
of exclusive software bargains. Through your 
own ’phone line. A whole sophisticated 2-way 
communication system. Prestel®-the world’s 
biggest viewdata system, under your control. 

and you don’t have to 

spend a fortune to get it all now. 

MICRONET 800, Scriptor Court, 155 Farringdon Road, 
London EC1R 3AD Tel: 01-2783143. 


r 


would like full details on Micronet 800. 

Name_-- 

Make/Model of Micro- 

Address-- 


Telephone- 

MICRONET 800, Scriptor Court, 155 Farringdon Road, 
London EC1R 3AD Tel: 01-278 3143. 


mi 



It's enough to blow the mind of any micro 

One of the many faces on Prestel 










SEE THE LATEST IN 16 -BIT 
MICROCOMPUTER HARDWARE 
AND SOFTWARE 
AT... 


Between 10 a.m. and 6 p.m. each day from 
Tuesday 7th to Thursday 9th February, you'll 
be able to see the very latest in 16-bit 
microcomputer technology-over 100 
stands showing hardware and software 
for two of the top selling business 
machines in the U.K. 

If you already use or are consider¬ 
ing the purchase of either an 
ACT Apricot or Sirius machine 
and its associated software/ 
peripherals, then this show 
is a MUST for you. The 
variety of exhibits will 
ensure that YOUR DAY 
WILL NOT BE WASTED. 

A show with a 
difference ... a 
business only 


exhibition 
devoted 
entirely to 
two of 
the most 
popular 



pried 

and 

SIRIUS 


and effective machines on the mar 
the proven Sirius-now over 20,000 u 
installed throughout U.K.; and 
exciting new Apricot-setting r 
standards of price and performan 
This is your opportunity to 
how these machines can HI 
YOURBUSINE 
The venue . . . Kensing 
Town Hall Exhibition Centr 
far enough from the cer 
of London to avoid 
usual traffic and park 
problems, yet still cl 
enough to be accessi 
by car, cab, tr 


HOW 


• FEBRUARY 7-9 



and tu 
Make a date 
your diary NOV 
please use 
attacl 
compliment, 
ticke 
avoid • 
queu 


FREE ENTRY TO THE APRICOT 
AND SIRIUS SHOW ’84 

Fill in the coupon below and present it on arriva 
at Kensington to beat the queues 


Name_ 

Job title_ 

Company. 
Address_ 



/ » FEBRUARY 7-9 


Postcode/zip code. 
Country_ 


Royal Borough of 
Kensington and Chelse 
Town Hall Exhibition Cei 
Homton Street, London ^ 


266 PCW 























St 


ACT APRICOT 


ACT SIRIUS 1 


Our Systems now available on 
both these sophisticated machines. 


We provide specialist micro system service to 
Industry and the Professions 


* Architecture 


V 

1- i 


Talk to us about full Spec CAD on the SIRIUS 
and the Brilliant new HOUSTON EDP42 A-1 size Plotter 


Adrian Tesson Associates 

TEXEL HOLT/WIMBORNE 
DORSET BH21 7EB 
tel: wimborne (0202) 886262 


, sinus 


“OWTOMAKE 
A GOOD THING BETTER 

■ Save hundreds of 

pounds with a more informed choice of software^* 
: Keep abreast of the latest developments 
: Exchange views and information with other Club 
Members 

r Bi-monthly newsletters * Regular seminars 

■ Telephone advice Hotline for Members 


I would like to know more about the Sirius User Club T I enclose cheque foi 
£60 + VAT as my 1st year subscription to the Sirius User Club /I wish to savt 
£5 and pay by Bankers Order the reduced rate of £50 + VAT p.a. 


Please pay to National Westminster Bank, George Street, Luton - Sorting Code 
No. 60 1328- for the account of Sirius User Club (6389 39 83) the sum of £25 on 
date of receipt and thereafter on the same date each year unless cancelled by 



in the CITY 


For a professional approach to business 
micro-computing, you’ll find TAS 
Computers and the Sirius a winning 
combination. 

Long established, we take the care to make 
your Sirius a success with: 

* Pulsar accounting and business software 

* Networking - link up to 54 together NEW 

* Micromodeller, Supercalc, and Multiplan 

* EASYTABS accounting and business systems 

* Word processing 

* Low cost graphics 

* Hundreds of specialised packages 


ACT 

sP sinus i 

authorised dealer 


PHONE: 01 -729 4900 

TAS Computers HartHouse 

141-145 Curtain Road, London EC2A 3QE 
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It could be so 
much simpler. 



Training for Lotus 1-2-3™ 


2-day workshops run weekly. 



NATIONAL TRAINING SYSTEMS 
9a Ulster Terrace, London NW1 4PJ 
Telephone 01-935 4555 

Lotus 1-2-3 is a trademark of Lotus Development Corporation. 
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Turn those bewildering numbers into pictures with 


ESS PLOT 2 


BALANCE OF PAYMENTS 



IMIIIIIIM 

❖ STACKED BARCHART 

❖ SIDE BYSIDE 

❖ THREE DIMENSIONAL 

❖ SPLIT AND LINE 

❖ UP TO 20 BARS 

❖ UP TO 6 VALUES EACH 


GRAPH PLOTS 


❖ SPLINE CURVE 

❖ BEST CURVE 

❖ BEST LINE 

❖ SHADED LINE PLOT 

❖ SCATTER PLOT 

❖ 6 LINES/CURVES 

❖ LINEAR/LOG/NLOG SCALES 




PIE CHARTS 


❖ UP TO 4 PIES PER CHART 

❖ 20 SLICES PER PIE 

❖ PERCENTAGES 


SLIDESHOW 


❖ FULL SLIDE SHOW FACILITIES 


DATAFILES 


❖ STANDARD ASCII DATA FILES 


INTERFACES 


❖ COLOUR CARDS eg PLUTO 

❖ A RANGE OF GRAPHICS PRINTERS 


la V lI H i fr* PACIWRD: GOULD BRYAN: C-ITOH: WATANABE: TEKTRONIX: HIPLOT: 

CAL-COMP: NICOLETZETA: DIGIPLOT: MANNESMAN TALLY: ROLAND. 

The package is available on most leading 16 bit Micros including IBM PC and requires MS-DOS and 256K bits of memoiv. 


ESSPLOT 2 £350 DEMO COPY £50 

The cost of the demo copy of Essplot 2 is refunded when a full copy is ordered 


Please send me information on Essplot 2 
My computer is. 

Please send to 
ESS CONSULTANTS LTD 
35 CHENEY WAY 
CAMBRIDGE CB41UE 
Tel. (0223) 351196 


->?. 

Name. 

Address..... 


Tel 
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RING FOR SAMPLE PRINTOUT, FULL SPECIFICATIONS & LATEST PRICES 
WE WILL NOT BE BEATEN ON THE PRICE OF STAR OR JUKI PRINTERS 


JUKI 6100 



ySTAR GEMIN110X 



One Year Warranty 
20 CPS : BiDirectional & Logic Seeking 
10,12,15 & Proportional Spacing 
Wordstar Compatible 
2K Buffer: 13 Inch Platen 
Underline: Backspace + Lots more 
Centronics Interface Standard 
RS 232 Interface £54.00 + VAT Extra 
Tractor Feed £99.00 + VAT Extra 

JUKI 6100 £369.00 + £55.35 = £424.35 

BBC/ORIC or DRAGON Package 
JUKI 6100 +Cable + 

24HR Delivery & VAT £440.00 



One Year Warranty 
True Descenders 9x9 Matrix 
120 CPS Bidirectional & Logic seeking 
5,6,8.5,10,12,17 cpi 40,48,68,80,96,136 cpI Italics, 
Emphasized, Double strike, Super & Sub Scripts 
Downloadable Character Set (not 515) 

Hi-Resolution & Block Graphics STAR DELTA 10 
Continuous Underline, Backspace, 160 CPS 
Friction or Tractor Feed CENTRONICS AND 

Internal Buffer Expandable to 8K RS232 INT. STD. 
RS232 Int. £52.00 + VAT Extra £320 + VAT 

Gemini 10X (10" Carriage) 

£250 inc. VAT 

Star DP 515(15" Carriage) £280 inc. VAT' 
Package for BBC/DRAGON/ORIC 
GEMINI 10X + Cable + Delivery + 

BBC Screen Dump Software £270 inc. VAT 
RS232 package also available 
RING FOR LATEST PRICES 



RS232 INTERFACE STANDARD 
7x9 Character Matrix (7 Needle Head) 

80 CPS Bidirectional & logic seeking 
5,6,8.5,10,12,17 cpi 
40,48,68,80,96,132 cpi 
Friction & Tractor Feed: 10 Inch Platen 
Hi-Res option with Software £10.00/El 5.00 


ELECTRON £199.00 

BBC Micro Model B £399.00 

BBC Micro Model B with Disc Int. £469.00 

Large Range of Accessories including Disc Drives, Printers, 
Monitors always in stock. 


Printer Cables 

BBC to 36 Way Centronics Type Connector £15.00 

Dragon to 36 Way Centronics Type Connector £15.00 

Oric to 36 Way Centronics Type Connector £15.00 

Torch to 36 Way Centronics Type Connector £20.00 


Blank Cl 5/C30 Cassettes Ten for £4.50 ANY MIX 
Send SAE for Full Price List 

VAT INCLUDED WHERE APPLICABLE 


DP8480 with RS232 Int. £208.70 + 

£31.30 VAT = £240.00 

Package prices for BBC/Newbrain/Epson HX20 
DP8480 + Cable + Hi-Res + 24Hr Delivery & 
VAT = £250.00 

SERIAL PRINTER CABLES 


BBC to 25 way D type £9.50 

EPSON HX20 to 25 way D type £9.50 

NEWBRAIN to 25 way D type £12.00 

25 way D type to 25 way D type £15.00 


PHONE/CREDIT CARD ORDERS WELCOME 

Postage 50p per order or as stated 
24 HR Securicor Delivery for Printers/Disk Drives £8.00 
(SHOP CLOSED MONDAYS) 

C.tl.E. Dept (PCW), 78 BRIGHTON RD 

... . WORTHING 

Microcomputers w. sussex bnh 2 en 

(0903) 213900 
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face you can buy. 

All the features of the standard Grap¬ 
pled now merged with an expandable 
printer buffer. The Buffered Grappled 
will store up to 20 full pages of text 
data, freeing your Apple for its next 
task. Make the most of your Apple and 
printer with the Buffered Grappler +. 


NEW! THE ORANGE INTERFACE 
Over 15 built in text features at a budget 
price. The Orange Interface will work 
with most all parallel printers, and 
includes such features as text screen 
dumps, margin sets, page lengths and 
more. For real text power, it’s the 
Orange Interface. 


1400 N. Lakeview Ave., 

Anaheim, CA 92807 U.S.A. 

(714) 779-2772 Telex: 183511 CSMA 
Foreign Dealer Inquiries Welcome 


The Grappler + has become the first name 
in intelligent printer interfacing, with 
nearly 150,000 units sold worldwide. The 
newly revised Grappler + has over 27 built- 
in text and graphic features, including 
support for the Apple lie 80-column and 
double Hi-Res screens and special graphic 
dumps for Epson’s new printers. 

The Grappler + is compatible with most 
popular dot matrix printers with a simple 
flip of a switch. Printers supported include 
Epson, Star Micronics, Okidata, Apple 
DMP and more. There is also a Grappler + 
for IDS printers, with full color printing 
abilities. For quality, performance and 
compatibility, the answer is the Grappled. 


Ask your dealer about the economical 
Bufferboard. Your current system can 
now be upgraded to include up to 64K of 
buffering. 

Epson is a registered trademark of Epson American, Inc. 
Apple is a registered trademark of Apple Computers, Inc. 
© Orange Micro, Inc. 1982 
All rights reserved. 
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All the advantages of 
other dual 8 and 16 bit 
micros plus that vital 
bit more. 


The Shelton SIG/NET 3 is the only dual 8 and 16 bit micro-computer that offers 
you the complete multi-user, multi-processor capability. 


• f-T-Wmjm 1 

Read the computer press and you'll believe that You can use SIG/NET 3 with existing 8 bit software, 

there are several micro's aroundoffering dual 8 and 16 then switch to new 16 bit programs or even mix them 

bitprocessors formulti-userapplications. on the same disk. 



Now who else could do that? 


Ifyou need a business system that really is all it's stacked up to be, 
just complete the coupon and send it to: Shelton Advanced Computers, 
74/77 White Lion Street, London Nl. Telephone: 01-278 6277. 


Please send me further details of SIG/NET 3 


sAefton 


Some can even offer multi-processor facilities. 

But only Shelton have designed a system to give 
you every combination of all these things - 
the Shelton SIG/NET3. 


You can add additional processors which are 
connected in parallel - the fastest and least expensive 
method. That means you can transform one of the most 
sophisticated single usersystems into a multi-user 
network simply by adding stacking trays. 

And with SIG/NET3you geta CP/M compatible 
system with up to 256k of RAM for each Micro, at higher 
speeds than ever before (6MHz). 

SIG/NET systems start from as little as £1,250. 


The multi-user with that vital bit more. 








FLOPPY DISC SYSTEMS 
FOR THE BBC MICRO 

muiS announce a complete range of Disc Drives that are 
compatible with the BBC Micro and other micro-computers 
that utilise the Shugart SA400 Interface. 

• DISC DRIVE UNITS come complete with high quality steel box, 
40/80 Track Formatting Disc, Interface Cable and manual. 

• All you need to do is plug into your BBC and you are ready to have 
access to large amounts of storage space. 


• All single units can be upgraded to double units. 


• All units carry a 1 -year warranty. • Optional power supply available. £35 




MWS Dual 400K Drives 
(Total 800K) 


-MWS Single 400K Drive- 

mui systems ltd. 



-MWS Single 400K Upgrade £220 - 


Matrix House 
Lincoln Road 
Cressex Industrial Est. 

High Wycombe 
Bucks 

Tel (0494) 450341 ORDER FORM 


Please send me the following items 

Quantity 

£ 

Dual 400K Drive Unit (800K) at £399 



Single 400K Drive Unit.at £233 



Single 400K Upgrade.at £220 



Power Supply..at £35 



Please debit my ^5 SHI , 

Subtotal 


/AT at 15% 


a • Si 

TOTAL 



I enclose a cheque for £.made payable to MW Systems Ltd 


Name-Company- 

Address _ 

_ Tel No. 


All prices are exclusive of VAT 

Available from Stock - Disc Interfaces P.O.A. 














































5 inches/720 k* 

3 inches/1 mega* 


connect me to ZX81, SPECTRUM, ORIC, ATARI, VIC 20, VIC 64, BBC, DRAGON, APPLE II, THOMSON T07, 
TEXAS Tl 99/4, and shortly IBM PC 


Whatever the make of your 
computer, the CYBORG disk 
drive is for you! 

The CYBORG disk drive is designed 
around its own on-board controller, 
allowing it to operate whatever might 
be the CPU of your micro. 

Before, disk drives had a compatibility 
restricted to host computers of the 
same brand. Change the computer and 
you had to change the disk drive unit. 
Now you can change the micro and 
keep your CYBORG, thanks to the 
ingenious PERSONALITY MODULE. This 
is a minuscule unit, contained in the 
connecting cable, allowing translation 
of control and data signals in the 
CYBORG STANDARD INTERFACE. To 
change your micro simply change this 
connecting lead. Insert the SYSTEM 
NUCLEUS floppy, and it runs. 

Three good reasons for 
choosing the CYBORG disk 
drive. 

1) the price: 199.99 pounds excl. VAT. 
This price includes: the disk drive, one 
personality module, and one system 
nucleus. 


2) the capacity: drives currently 
available store around 150 K on a 
5 inches floppy. The CYBORG gives 
you a capacity of 720 K on a single 
floppy (320 K per side). 

3) Transportability: that incredible disk 
drive will hook up to any machine. Your 
text files can be read by any micro¬ 
computer. Just buy the personality 


module plus the system nucleus of the 
new brand, and there it goes! 
(personality modules available now: 
ZX81, SPECTRUM, and ORIC) others to 
come shortly) (ZX81, SPECTRUM trade 
marks of SINCLAIR RESEARCH Ltd 
ORIC trade mark of ORIC 
INTERNATIONAL 


Technical specifications: 5 inches disk drive unit 720 K per floppy 

DOS COMMANDS: FORMAT, DIR, SAVE, LOAD, ERASE. Up to 4 disk drives, Price 199.99 excluded vat. 
Optional extensions: FILE HANDLING: OPEN, READ, WRITE, CLOSE, POSIT, RENAME, SEARCH, TYPE, STAT, 
direct and sequential access (20 pounds); 

SYSTEM EXTENSION: MLOAD, MSAVE, MRUN, CHAIN, LOCK, UNLOCK (35 pounds); 

SECURITY HANDLING: prepares uncopiable disk (900 pounds); prices excluded vat. 


Ask your local distributor to order it from 

HAYTECH FRANCE, 68 Bd. de Port-Royal, 

75005 Paris, France, phone: (1) 354.86.66 

Or send directly your cheques to Box No. 1, V.N.U. Business Publications 
B. V., Evelyn House, 62 Oxford St, London 
W1A 2HG. Expect eight weeks for delivery. 

Name _ 

Address _ 


Phone _ Age _ Profession 











Dodgy Dealer 

"You'll be hard pressed to find a better business game for the 
BBC Micro than this grand effort" - (TV Choice Nov. 1983) 



A captivating game emulating the real business world. 
As boss of a small manufacturing company, you are 
required to make executive decisions to enable your 
company to survive and even prosper in the face of 
Strong competition. 

The game is dynamic: the more your skills improve the 
greater the competition becomes. £6.50 

★★★★★★★★★★★★★★★★★★★ 

One of the biggest attributes that a computer has is the 
capability to sort vast amounts of information. 

But have you ever wondered how a computer carries out 
the sorting process? 

SORT ANIMATOR 

is the first in the Computer Tutorial series by OIC, 
explaining visually and in detail how a selected variety of 
sorts work. 

Also includes routines that can be used in your own 
programs. £6.50 

★★★★★★★★★★★★★★★★★★★ 

All products supplied on cassette for the BBC B 1.2 o/s 
All prices include VAT & P+P 
DODGY DEALER' now avail. © WH SMITHS 
The complete OIC product range will consist of: 

Text games Early learning 

Adventure games Computer tutorial 

Graphics games Tools & utilities 

Business applications 

Products available soon for the 
Electron CBM 64 VIC 20 Spectrum 

WATCH PRESS FOR ANNOUNCEMENTS 

Products available from your local computer store or direct from: 

OIC Ltd., Dept. PCW1, FREEPOST, Camberley, 

Surrey GU15 4BR. 

Dealers/Distributors 

Contact Richard Edwards on (0344) 773229 


Algotek 

The name in BBC 
Computers 


ELECTRON 
£199 inc VAT 

BBC Model B 32K. £399 inc 

Teletex Adaptor. £196 

Disk Interface Kits. £95 

Prestel Adaptors. £157 


PRINTERS 

MX100FT3. 

FX80. 

Smith Corona. 

carr. £7.00 
PRINTER DRIVER 
FOR USE WITH VIEW... 


CANON BBC DISK 
DRIVE UNITS 

Single Side Double Sided 
40 track (10QK) 40 track (200K) 

£ 169.00 £ 206.70 

.carr. £3 carr. £3 

Double Sided 
80 track 400K 

£ 259.20 

carr. £3 

Disk drives include cables and 
formatting disks. 

Slim Teac Cases 40 track Single 

Sided 100K.£ 169.70 

fek Slimline 40 Track Single Sided 

100K.£ 176.50 

Slimline Mitsubishi 80 Track Double 

Sided 400K.£ 266.70 

Case to hold Canon Dual 

Drive.£ 9.50 

Case to hold one Canon % Height 
Drive Colour Match to BBC Micro. £7 
TEAC 'h Height Case without Power 

TEAD \ Height Duai Case.£ 9.00 

Dealer enquiries welcome 
Power supply unite 25VA for 

single.£ 23.50 

Power supply units 50VA for 
dual.£ 25.00 


SPECIAL OFFERS! 

BBC Model ‘B’ word processing 
pack BBC Model B' Disk Interface 
Wordwise Smith Corona Daisy- 
wheel Printer, Poppy Disk Drive, 
Unique Low Price £ 1037.96 
carr. £15, inc VAT £ 1193.59 

JUSTIFY YOUR MONITOR 
WITH YOUR WIFE 

Superb Colour Monitor AND TV SET 
IN ONE £275 carr. £7.00. Screen 14". 


SOFTWARE FOR BBC 
(All prices include VAT) 
BUSINESS: (Gemini) 

Cassette Database £ 17 . 35 ; disk 
£ 20 . 83 . Mailist £ 17.35 disk £ 20 . 83 , 
•Invoice & Statement £ 1735 ; disk 
£ 20 . 83 , Stock Control £ 1735 ; disk 
£ 20 . 83 ; Home Accounts £ 17 . 35 ; 
disk £ 20 . 83 , Commercial Accounts 
£ 1735 ; disk £ 2083 . BBC Payroll 
£ 34 . 74 , Word Pro £ 1735 ; disk 
£ 2083 , BEEB Calc £ 1785 ; disk 
£2083 

EDUCATIONAL: 

Peeko Computer £ 8 . 65 ; Algebraic 
Manipulation £ 8 . 65 ; Creative 
Graphics £ 8 . 65 ; Tree of Knowledge 
£ 8 . 65 ; Graphs & Charts £ 8 . 65 ; BBC 
Early Learning £ 8 . 70 ; BBC Music 
£ 8 . 70 ; BBC Drawing £ 8 . 70 ; BBC 
Painting £ 8 . 70 ; BBC The Compt Prog 
Vol 1 £ 8 . 70 ; BBC The Compt Prog 
Vol 2 £ 8.70 

PROGRAMME POWER 
WORLD: 

Geog £ 6 . 50 ; Programme Power 
Where £ 6 . 50 ; Programme Power 
Constellation £ 6 . 50 ; Programme 
Power Junior Maths Pack £ 680 ; UK' 
Flags "Countries & Capitals" £ 4 . 50 ; 
Multisound Synthesiser £ 10 . 00 ; Bes 
Word Hang £ 8 . 97 ; Bes Wordwise 
£ 8 . 97 ; Bes Happy Numbers £ 8 . 97 ; 
Bes Animal/Veg/Min £ 5 . 70 . 

ACORNSOFT 
GAMES: CASSETTE 

Sphinx Adventure £ 8 . 65 ; 

Philosophers Quest £ 8 . 65 ; Chess 
£ 8 . 65 ; Business Games £ 8 . 65 ; 


Planetoid £ 8 . 65 ; Rocket Paid £ 8 . 65 ; 
Meteors £ 8 . 65 ; Arcadians £ 8 . 65 ; 
Castle of Riddles £ 8 . 65 ; Starship 
Command £ 8 . 65 ; Missile Base 
£ 8 . 65 ; Countdown £ 8 . 65 ; Snooker 


UK GAMES: 

Startrek + Candyfloss £ 5 . 65 ; 
Hangman + National + 4 Other 
£ 3 . 91 ; Mutant Invaders + Breakout 
£ 5 . 65 ; Beep-Beep £ 3 . 91 . 
Beebmunch £ 5 . 65 ; 3-D Maze 
£ 3 . 91 ; Space Invaders Model A 
£ 4 . 78 ; Space Invaders Model B 
£ 6 . 52 ; Atlantis £ 682 ; Hyper Drive 
£ 5 . 65 ; Stratobomber £ 682 ; Leap 
Frog £ 682 . 

SUPERIOR SOFTWARE: 
CASSETTES 

Galaxians £ 6.91 ; Invaders £ 6.91 ; 
Space Highter £ 6 . 91 ; Centipede 
£ 6 . 91 ; fruit Machine £ 6 . 91 ; Alien 
Dropout £ 6.91 ; Road Runner £ 6 . 91 , 
Froaaer £ 6.91 ; Q'Bert £ 6 . 91 : 



Algotek Computer Co Ltd 
11 Wood Street, 

Wakefield WF1 2EL 
Tel: 0924 369555 


^Schools, Colleges & Unlversities-ask about our Special Pricing Policy! , 
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Berkshire micros Lid 

MICROCOMPUTER SPECIALISTS 


fcipplc commodore 


^CORN 

COM I 


PUTER 


WE HAVE JUST BEEN APPOINTED ACORN DEALERS FOR THE AREA 

BBC MODEL -'B' AND ELECTRON NOW AVAILABLE 

ACORN AND CUMANA DISK DRIVE S' SUPPLIED 


PHONE FOR A PART EXCHANGE QUOTATION ON 
ON YOUR PR-E SENT COMPUTER 

FULL RANGE OF SOFTWARE FOR BBC 'B' 
SCHOOL, COLLEGE AND BUSINESS ENQUIRIES WELCOME 


PRINTERS 


EQUIPMENT 


A LARGE RANGE OF USED APPLE COMPUTERS, 
SOFTWARE AND PERIPHERALS ARE AVAILABLE. 
EXAMPLES FROM OUR CURRENT STOCK ARE 
LISTED BELOW, BUT PLEASE PHONE YOUR 
REQUIREMENTS AS STOCK CHANGES RAPIDLY. 


WE ARE DEALERS FOR:- 

EPSON 


SEIKOSHA 

’STAR 


BROTHER 

JUKI 

OKI 

AND MOST.OTHER POPULAR MAKES. 

INTERFACE CABLES SUPPLIED FOR MOST COMPUTERS. 
PHONE FOR QUOTE. 


COMPUTERS . USED EQUIPMENT 


APPLE II 48K FROM . £395 

ITT 2020 . £345 

APPLE He . £580 

COLOUR CARD . £ 50 

MANY APPLE CARDS FROM . £ 35 


SINCLAIR SPECTRUM 


A SELECTION FROM OUR RANGE OF TOP QUALITY USED 
EQUIPMENT IS LISTED BELOW. 


VIC 20 


COMPUTERS 


MISCELLANEOUS 


COMMODORE 64 
ALL IN STOCK 

OTHER MAKES OBTAINABLE ON REQUEST. 


EPSON HX-20 
LYNX 48K 
APPLE II 
ITT 2020 
SHARP MZ-80A 


PHOENIX MONITOR 
APPLE SOFTWARE 
KOALA GRAPHICS PAD 
FOR APPLE 
EX-DEMO STAR 510 


JOYSTICKS, DISK DRIVES, PRINTERS AND 


PRINTERS 


MOST POPULAR ACCESSORIES FOR THE ABOVE 
COMPUTERS ARE ALSO HELD IN STOCK. 


BROTHER HR-15 
QUME SPRINT 5 
NEC SPINWRITER 5515 
TRIUMPH ADLER TRD1705 


WE PAY CASH FOR 
GOOD USED EQUIPMENT 


SOFTWARE 

WE HAVE A WIDE RANGE OF SOFTWARE FOR 
BUSINESS, EDUCATIONAL AND GAMES FOR 
SPECTRUM, COMMODORE 64, VIC-20 AND BBC. 


IF YOU ARE LOST IN THE MICRO JUNGLE AND ARE 
LOOKING FOR SOMEONE TO EXPLAIN COMPUTERS IN 
SIMPLE EVERYDAY LANGUAGE COME TO US. WE SPEND 
TIME WITH OUR CUSTOMERS AND ADVISE ON ALL ASPECTS 
OF COMPUTER PURCHASE. 


'THE HOBBIT' IS NOW AVAILABLE FOR 
SPECTRUM, BBC, COMMODORE 64 AND ORIC. 

GEMINI BUSINESS SOFTWARE AVAILABLE 
NOW. 


WE ALSO SELL:- 


PHONE US FOR A 


MONITORS 

CABLES 

CONNECTORS - T , nu( ., T 

PRINTER RIBBONS PRICES 

COMPUTER PAPER 

QUOTE ALL PRICES INCLUDE VAT 


SPECIAL THIS MONTH - COMMODORE DISK DRIVE 1541 WITH FREE ' EASYSCRIPT,' AND GAMES - ONLY £229 


BRACKNELL (0344) 


4 8 4 4 2 3 
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PRINT OUT 



AMBER 2400 

MATRIX PRINTER 

LOW RUNNING COST USING 
PLAIN PAPER 

USED WITH MANY COMPUTERS 
INCLUDING BBC,UK101,ATOM 
DRAGON ..NEWBRAIN .ATARI, 


£ 78 


+VAT & £2.35 P&P 
Or for detarls send a 
large SAE to= 

LETHABY NUMBERING SYSTEMS LTD. 

Central Way 

Walworth Industrial Estate 
Andover 

Hampshire SP10 5AL 



MICROTANIC COMPUTER SYSTEMS LTD. 


MICROTAN 65 *° wher computer ts as personal' 




FLEXIBLE & EXPANDABLE SYSTEM - 1 K to 256K! 

Just took at the options: 

1 DISK CONTROLLER 

2 REAL TIME CLOCK 

3 EPROM PROG. CARD 

4 SOUND BOARD 

5 SERIAL I/O BOARD 

6 PARALLEL 1/0 BOARD 


7 MASS EPROM STORAGE BOARD 

8 INDUSTRIAL CONTROLLER BOARD 

9 40K RAM BOARD 

10 HIGH RES. GRAPHICS 256x256 

11 PRINTER FACE BOARD 

12 ASCII KEYBOARD 

FULL RANGE OF SOFTWARE 




sa T ^5PrP >MPUTE £ s s3; EMs ltd =;• 

DULWICH. LONDON SE22 235 FRIERN RD. DULWICH u.ww 

~L: 01-693-1137 LONDON SE22 


I FI Tel (Eve) 

[ ' 1 * ___ PCW 2/84 | 
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SYMBIOTIC 


COMPUTER SYSTEMS LIMITED 




SYMBFILE 


The SYMBFILE hard disk subsystem is a complete add-on masssloragt 
system fo^ the Apple II, I1 + , HE. or III microcomputers and is ai 
present being developed for the SIRIUS, IBM PC and the BBC micro. 
It is compatible with the majority of hardware products currently 
available for the Apple, including the 16K Language card and all 80- 
column calrds. SYMBFILES are available in sizes from 5-21 megabytes. 

Fu 11|D(J)S. Pascal, and CP/M support allows any standard applieatior 
software, including database, word processing, and . accounting 
packages to be used. 



SYMBNET 


LOCALAREANETWORK 


SYMBNET is a “tree and branch" network system using fibre optic cablt 
to allow several microcomputers to share a common SYMBFILE 
SYMBNET is the fastest long range local area network to 
microcomputers, and can cover a range of 7-9 Kilometres. Fibre optic 
means tljiat SYMBNET is more cost effective; it uses a high intensity semi 
conductor laser to transmit data and cables can be laid along the shortes 
route, whereas other networking systems use flat ribbon or coaxial cablt 
which are sensitive to electrical noise from fluorescent lights 
photocopiers^ etc. SYMBNET is compatible with DOS,,Pascal, SOS, ant 
CP/M running on any microcomputer supported by the SYMBFILE it 
concurrent operation. 

O- 


SYMBPLEXER 

NETWORK CONTROLLER 


The SYMBPLEXER is a network controller which complement: 
SYMBNET. The SYMBPLEXER is connected directly to the SYMBFILE 
and performs all read-write operations to and from the hard disk 
SYMBPLEXER does away with the need for a central machine thu: 
relCasjng another terminal to run any application you wish, being ; 
dedicated device the read-write operations are performed ver; 
efficiently, the^support software allows SYMBPLEXER to designati 
pass codes for each user and to decide which user may access whicl 
applications; If vpir are currently, using SYMBNET . accessing you 
SYMBFILE via Central machine.'the addition of a SYMBPLEXER wil 
in no way change the operational capabilities of the network. 


For more details of all SYMBIOTIC products contact 


SYMBIOTIC 


!H ROMA HOI SK 52 ELMWOOD ROAD CROYDON SURREY CR9 2TX ® 01 683 1137 PBX Telex 893815 DUROMA C, 

The SYMBIOTIC GROUP COMPANIES . 




































WANTED 


PROGRAMS 


| Top Quality Machine Code Games Programs 
for All The Home Micros, including:— < 

ZX SPECTRUM 
COMMODORE 64 
ACORN ELECTRON 
BBC 

DRAGON 
VIC 20 
ORIC 
etc 


I Erskine Industrial Estate 
I Liverpool 
L6 1AP 


I OR TELEPHONE 
I 051 - 256 7666 



We also require freelance M/C Programmers. 

I Write in confidence to: 

| THE SOFTWARE DEVELOPMENT MANAGER 

THOR (Computer Software) Co. Ltd. 

HUGE 


REWARD 






















■■^WjSystems 

r=^NCHBfUN 


CDS programs, the 
ultimate experience 

This is Winged Warlords' a brand new 
Arcade Adventure game from CDS. 
Just one of a new range of exciting 
programs for 1984. .. 


SAFA 


SPECTRUM 


ONLY £5-95 each at W.H.Smiths, JohnMenzies 
Boots, and other leading Computer Stores, or.. 


Available direct from CDS Micro Systems 
Send Cheque or P.O. To CDS Dept. YC1, 

10,Westfield Close,Tickhill,Doncaster 
DN11 9LA. Tel: (0302) 744129. 


SPECTRUM 48K 









Show the Scots 

how to speak 
your language 
this summer 





There’s a unique opportunity to take your hardware 
and software right to the heart of Scotland’s largest 
computer market. 

The Scottish Personal Computer World Show on 
July 26-28,1984 is being held at the Assembly Rooms at the 
heart of Edinburgh’s business and professional world 

The Personal Computer World Show has a unique 
marketing formula that’s been so successful in London and 
will be widely promoted on Press, Radio and TV as well as 
being backed by the most successful 
publication in the field of 
micro - computers - 
Personal Computer 
World 

For full details 
write or ’phone 
for our brochure 
to: 

Andrew Alcorn, 

SEL 8a Charlotte Square, 

Edinburgh EH2 4DR __ _ t ^——■ . 

TOexfwsuy 5486 7 Well be countmgonyou. 



GILSOFT 


□□U1PUTH5DLVE ltd. 


rrr§cn 



ttlTERFdCE 

PUBLICATIONS B 


EAST LONDON 


KEEETISS 


SUNSHINE 


CDS Micro Systems 


^Elephant 

Software. 


Hememann 
Educational Books 


■ LCL ■ 
FOX 

ELECTRONICS 


(jQ) HEWSDN CONSIIUAHT! 


SOFTEACH 

| Hilderbay 

COMPUSOUND 

Melbourm 

E 9 

GAME LOROS 

MM CAMBRIDGE 

mmcoMPUTiNc 

ctftrdiiics 

AG.F 

FALSOFT 

COMPUTERS 


Look at some of the 
if you don't visit the 

Are you missing out on everything that’s right for your ZX machine? 
Do you want to see the latest developments in hardware, software, 
books, peripherals and gizmos? 

Thenjhere’s only one venue that’s a must for you. 


Saturday 4th February 10am-6pm 

ALEXANDRA PAVILION, ALEXANDRA PARK, WOOD GREEN, LONDON N22 

Advance Tickets from: Mike Johnston, 71 Park Lane, Tottenham, London N17 OHG. 
Prices: Adults £1 Kids (under 14) 50p. Parties of 10 or more at 10% discount! 
Please make cheques payable to ZX MICROFAIR and enclose S.A.E. 

Prices at the door: Adults £1.25, Kids 60p 

Exhibitors — phone Mike Johnston on 01-801 9172 for details! 


I he 10th ZX MICROFAIR at ALLY PALLY on the 4th February 1984 

Wth ZX Microfaic 
Ally Pally February 4th. 
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URESUUl 

P CTURESQUE 

miwittv/dZW 

IVYSOFT 

P CTURES01E 

0 CTURESQUF 

<KSL§e°,^I r 

CALPAC 

/- * CAMPBELL 
V-3 SYSTEMS 

HISOFT 

sinczlsir - 

^ CirpfiiiD 

House m 

■mW 

Computers of 
WigmoreSt 

Tearisf=OEhn Itd, 

C.C.S. 

BWPiR 

MtCROSHOP 

PlBSfif*') 

H SYSTEM y 

"i®r 

I .OTHLORIEN ® 

the mind stretcher 

PHIPPS 

ASSOCIATES 

rriironc'QUCOC 
/ / / //_/\/_ 

HAVER 

HARDWARE 


RRan/rog 


things you'll miss 
next ZX Micro!m 

There’s hundreds of exhibitors, lots of bargains, and usual friendly 
atmosphere with a Bring-and-Buy Sale, User Groups, Refreshment 
areas, and bars! 

All in all a good day out... and a good chance to see everything 
concerned with Sinclair Machines! 
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NAME 


ADDRESS 


CHEQUE/PO's FOR £ 


INQUIRIES: Tel ..(0582) 27663 



ES. ENTERPRISES 

—i 

1- 

1 


|| 

U 


U 

a 

,ii 

E 


Tr 


THE HOME FOR YOUR COMPUTER 


Superbly styled in a rich 
teak effect finish and 
brown frame. 


There's room for tape-recorder/printer, disc- 
drives manuals, etc. Cable outlets rear of 
stand. 

36"Wx34"Hx 19 D 

Twin-wheel castors, for maximum mobility, 
on tubular steel legs - for that professional 
look. 

Sent as a flat-pack with easy instructions. 


Easily assembled, just 
slot together and tighten 
fittings. 


Money back guarantee if not satisfied 
provided the goods are returned undamaged 
within 72 hours of delivery. 

And please allow upto 21 days for delivery. 


Designed for the computer genius in the home 


"4 into 1” mains connector with fitted 13 amp 
plug to tidy-up cables & leads from four 
appliances. Just £9.95 extra when ordered with 
Compu-Desk. 


To order send Cheque / P.0 (made out to 
F.S. Enterprises) made out for £69.90 
(64.90 + £5 p&p). Address: 18 Power Court 
Church St., Luton, Beds. LU1 3JJ. 
or £79.80 if "4 into 1" is included. 
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SPECTRUM AND ZX81 HARDWARE 



The famous Panda Expandable 
Ram Pack. Massive 16K add-on 
memory which can easily be 
expanded to 32K with an optional 
plug-in module. Supplied in 
rugged no-wobble design, 
rugged no-wobble design, 
injection moulded case, 
Compatible with other add-ons 
(printer etc). LED on/off indicator. No 
aucimonal power needed just plug in an go. British designed 
and made from top quality Cl Q QC 

components throughout, guaranteed 12 months. 3*19 ‘ I/O 

EXPANSION MODULE 

The 16K ‘Panda’ is easily expanded 
from 16K to 32K by adding this 
expansion module as and when 
you need it. 


£14 50 


GIANT PANDA 

Giant Panda the two together. Buy the Panda and the 
Expansion Module at the same time for a gigantic 32K bytes 
and save. PQ4 . fifi 

Complete at a special price of 30*1 UU 

PROFESSIONAL CASED 
KEYBOARD TYPE FD42 



upgrade etc. Full instructions supplied. 
Fitting service (optional) 


RAM Adaptor Board— enables you to fit 16K 

Expansion (all types) inside 

Fuller-case— 


TYPE FDS FOR SPECTRUM 

Our new advanced keyboard has the same, fine 
specifications as the FD42 system, but with a new re¬ 
designed case, space bar and double-sized shift and enter 
keys. A must for the discerning ZX81 or 
Spectrum user. 



3, chimes, 


FOR ZX81 OR SPECTRUM 

This famous, best selling product immediately converts your 
ZX Computer into a sturdy, attractive and professional unit, 
with full size typewriter keyboard. A tough plastic case 
encloses the keyboard, PCB and power supply. It has 42 keys 
including all the ZX81/Spectrum graphic characters printed 
on them. The full travel key switches have gold plated 
contacts and guaranteed life of 10 6 operations. It’s so easy to 
install! You simply unscrew the ZX PCB from its case, screw it 
to the FD. case, and plug in the keyboard. No soldering. 
Access to usej: port is unobstructed for memory 


THE FULLER MASTER UNIT 

THE ULTIMATE GAMES 
UNIT, This provides all 
the requirements of the 
serious games enthusiast. 

The speech unit uses the 
Allophone system based on tl 
GI-SP02S6 voice synthesiser. 

Directly accessable in BASIC it is 
able to create any words in all 
languages, this combined with the 
three channel sound generator allows 
you to program your own music, explosions, za; 
whistles and an infinite range of other sounds. 

Other features include: Built-in Sound Amplifier working well 
with all Spectrum programs—Joystick port compatible with all 
commercially available Joysticks—Duplicate user port for use 
with other accessories INCLUDING THE MICRODRIVES- 
Cassette interface, a variable audio output which may be 
connected directly to a Hi-fi system. 

Supplied complete with full documentation and a demo tape 
which includes the type of Speech and QC 

Sound you can achieve. »■ J*/ INC 

SPECTRUM UPGRADES 
16K to 48K 

THE KIT—Fit it yourself, a beautifully packed and presented kit 
with complete (Really complete in the detail you need if you’ve 
never seen inside your computer) instructions. No soldering—no 
wire bending—no fiddly bits. Thousands in use. Everything you 
need to upgrade your issue 2 Spectrum POO AA 

from 16k to a full blown 48k. db£0 .UU INC 

The really economical upgrade—in stock for swift despatch. 

THE PACK — A sturdily packaged 16K to 48K upgrade pack that 
simply plugs on to the user port and works immediately. 
Throughport so any other accessories may be fitted as before. No 
need to open the case, no unscrewing, no soldering, no need to 
invalidate your guarantee. Designed and built in Britain. 
Guaranteed. Supplied in handsome carton POQ QC 

suitabl^0^if^rrappin^^^ | ^^^^ iB ^^^ M ^^^O^^2i 

PROGRAMMABLE JOYSTICK 
INTERFACE 

New! Use any game suitable for SPECTRUM and simply program 
any keys you choose for control and fire. Several keys may be 
used for same function if desired. Useable with any Joystick 
having the standard nine pin socket, Particularly good with the 
KEMPSTON Joystick as available from us. 

£14.50 £24-95 


JOYSTICK 

BOTH £39*00 


£4 00 


£9 75 


£49*95 


Please supply (state which computer you have). 
Quantity Item 


Round-the-clock telephone orders 0256 52208 aga 

I wish to pay by Cheque/P.O./Cash. m 

Access/Barclaycard/Visa/Diners Club ^ 

Please debit my creditcard a/c 

number mnnnn nn nn nnnnnn 

Signed. 


TREMIVER LTD 


93a Pack Lane Basingstoke Hants 
























310 STREATHAM HIGH ROAD, LONDON SW16 6HG 
V Tel: 01-769 2887 _ 


AMOEBA 

SOFTWARE 



s! We Don't Need Ii 

58 ns 

5s To Advertise 


54 WALDEN AVENUE, CHISLEHURST, KENT 
Telephone: 01-857 8999 

LAZE BLAZE 

Superb machine code action. Pit your beam against 
the 2 beams of the computer. Race your opponent for 
the random fuel dumps. For the very strong of heart, 
battle to the death in the maze. 9 speed levels. Over 
500 Options in this fast moving arena. 

48K Spectrum. £ 5.95 


We only booked this space to annoy 
our competitors 


P.S. Software gift voucher now available 


VISA - ACCESS - AMERICAN EXPRESS - DINERS CLUB 
Open Tues.-Sat. 10.30 a.m. to 5.30 p.m. (closed Monday) 


1V L*J 


£51 


FootballGame 


Football Manager 

Designed by Kevin Toms w 

Some of the features of the game: 

★ Matches in 3D graphics 

★ Transfer market ★ Promotion and 
relegation ★ F.A. Cup matches ★ 
Injury problems ★ Full league 
tables ★ Four Divisions 




. 1 

★ Pick your own team 
for each match. ★ As 
many seasons as you 
like ★ Managerial 
rating ★ 7 skill levels 

★ Save game facility. 

* ZX81 Chart 




Comments about the game from press and our customers. 
"KX3TBALL MANAGER Is me best c>ame I have yet seen on me 
'' person it Is an e«ceMenWfe n w or^na?can be dlnl'imne flekTol^computer 0 g 
tne crowning glory ot mis game Is tne short set pieces ot match highlights wh. 
ick men running around a pitch, shooting, delending and scoring It is a come 
ne but people who cannot take game sessions ot 9 hours or so. which happenei 
«■-*» win know that there is a 'save to tape' option. FOOTBAl 


BOUtNEMOUTH.BH2 6HE 



TANKTRAX 

A TWO player game to stretph your skill. Destroy your 
opponents tank before he obliterates yours. Choose 
the battlefield, fire over the mountains or select 
foothills and have an eyeball to eyeball confrontation. 
Sounds easy, but don’t forget as in all real situations 
weather plays an enormous part in success or failure. 
This game is no exception. The wind must be allowed 
for if you have no desire to blow yourself up. 

Uses all the 48K memory of the Spectrum. £5.95 

AM0ESA SOFTWARE 



48Ii SPECTRUM 

Soon to be found in all good software outlets. 


“ Games that grow on you’’ 


If you are having trouble buying your copy send a cheque or postal 
order to: AMOEBA SOFTWARE, 54 WALDEN AVENUE 
CHISLEHURST, KENT 

Name. 

Address. 


I enclose a cheque/P.O for £ 

LAZE BLAZED TANKTRAX □ Please tick choice 
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I RETAILERS 

For fast speedy distribution 
service contact Drake 
I Distribution on 0752 671606 

s 

= We can offer you: 

| ★ 24-hour delivery in UK 
I ★ The Best Discounts 
| ★ Starter packs available 
I ★ All the latest software 

= ★ Personal weekly delivery service throughout the 
! UK 

= ★ Export enquiries welcome 
| ★ 48-hour delivery can be arranged 

| As retailers ourselves we know the titles 
I that sell. — Phone or write for a price list 
now 

1 DRAKE DISTRIBUTION 
36 NEW STREET 
BARBICAN 
PLYMOUTH 


REPRINT 

SERVICE 


If you are interested in a particular article or 
advertisement in Personal Computer World, you might 
like to take advantage of our special Reprint Service. Let 
our high quality reprints provide an attractive and 
impressive addition to your portfolio of promotional 
material. 

For further details and a quotation, 
give us a call today. 

Ring 

Robert Buggs 


PERSONAL COMPUTER WORLD 


EVERY 

commodore 

<S\ 

DESERVES 

A 

DATABASE 

No matter what your business or interest, with 
Superbase 64 you have a totally flexible 
‘record ’ system, as big as you want it, as fast as 
you need it. 

Createyourownformats, enter your records, 
change layouts and data fields. 

Superbase 64 gives you unrivalled control in 
home or office, busi ness or professional 
practice, with an extensive range of features. 

4 


The complete information control system for the 
Commodore 64. By the authors of “Easyscript”, 
the Commodore No. 1 word processing 
system. 


±1 




L \ Precision Software Limited 

1 I 6 Park Terrace 

Worcester Park, Surrey KT4 7JZ 
Precision Telephone: 01-3307166 
Software Telex: 8955021. PRECISG 
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A NEW WORLD OF ADVENTUR 


BLACK CRYSTAL 


BLACK CRYSTAL 

A THIRD CONTINENT SERIES 

ADVENTURE 


The Classic, six program adventure 
game for the 48K Spectrum and 16K 
ZX81 computers. No software collectioi 
is complete without it. “Black Crystal 
an excellent graphics adventure and a 
well thought out package." Sinclair 
User. April '83 “Black Crystal has 
impressed me by its sheer quantity anc 
generally high quality of presentation. I 
am afraid I have become an addict." 
Home Computing Weekly. April 83 
Spectrum 48K 180K of program in si> 
parts only £7.50 

ZX81 16K over 100K of program in 

seven parts only £7.50 

WHY PAY MORE FOR LESS OF AN 

ADVENTURE? 


THE CRYPT 


by Stephen Renton 

yourself for the many 


arcade style 


Available 


STARFORCEONE 


THE ADVENTURES OF 
ST. BERNARD 


STARFORCE ONE 


rescue 


3m outer 


clutches 






DMG<H©E) VOLCANIC DUNGEON 

___ M A THIRD CONTINENT SERIES 

ADVENTURE 


ol Myth and Magic in 
tasy Adventure. Battle 
I her Evil Allies to resa 
ss Imprisoned in a 


THE DEVIL RIDES 


Dungeon. Rar 


i Dungeon set ups 
n play this addictive 
1 over again. Single- 
tiresome typing 
ier Text Adventures, 
with Map of Dungeon 


incantatic 




a winged 


Death. 


a very Addictiv 
remains a tirm 
Adventurers." 
Popular Comp, 


Weekly. 


ring, machir 


:ade game) 




The above are available through most good computer stores or direct from: 

CARNELL SOFTWARE LTD., 

North Weylands Ind. Est., Molesey Road, Hersham, Surrey KT12 3PL. 
DEALERS: Contact us for your nearest wholesaler. 









ROM CARNELL SOFTWARE 


THE WRATH OF MAGRA 
A THIRD CONTINENT 
SERIES ADVENTURE 


The first born has been destroyed. The 
Black Crystal of Beroth has been banished. 
The alliance of Evil has been defeated by the 
armies of Lord Fendal. So ends the Third 
Age. Nov/ we invite you to write your name 
in the history of the Fourth Age of the Third 
Continent. 

You will meet friends and enemies, old and 
new, in the long awaited sequel to Volcanic 
Dungeon. Using high resolution graphics 
and combining the best qualities of "Black 
Crystal" and "Volcanic Dungeon”, we will 
allow you to become part of this tale of 
revenge. 

"The Wrath of Magra” comes as three, 48K 
programmes on cassette, boxed with in¬ 
struction manual and book detailing the his¬ 
tory of the Third Continent and the many 
spells you will be using throughout the 
game. For the 48K Spectrum @ £12.50. 

NOTE: "The Wrath of Magra” is a complete 
adventure. You need not buy "Volcanic 
Dungeon” or "Black Crystal” to play it. 

Available from Feb '84 





□ 

□ 

□ 

□ 

□ 

□ 

Postage and packing contribution: 
Please allow 35p for the first book 
ordered plus ISp for each additional 
book to a maximum charge of £1.25. 


BBC Micro @ £4.95 
Sinclair ZX Spectrum @ £4.95 
One 1 @ £4.95 
Dragon 32 @ £4.95 
Vic 20 @£5.95 
Commodore 64 @ £5.95 


POST NOW, NO STAMP NEEDED lb: Pan Books Ltd, FREEPOST, PO Box 109,14-26 Baker Street 
High Wycombe, Bucks HP112TD. YES, please send me the 60 PROGRAMS paperbacks 
I understand 1 may return them within 10 days if not fully satisfied and receive A FULL REFUND. 

NAME (Mr/Mrs/Miss/Ms)___ 

ADDRESS_ 


I enclose my cheque/postal order for £.payable to Pan Books Ltd or debit my Access/ 

Barclaycard/Visa/Trustcard Account no: j ■ — | 
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BBCmP WSinClJffiZKSPECTRlffnORIClDRflGOn 32 -UIC 20 • COmmODORE 64 

PAN AND PERSONAL COMPUTER NEWS PRESENT 


GET MORE OUT OF YOUR MICRO WITH... 

60PR0GRfimS 


NOW! new books join the 
best-selling 60 Programs se: 
launched by Pan and 
Personal Computer News 
in October. 

Great Value. Each book 
is a massive software 
library - for the price of a 
single cassette. Explosive 
dynamic graphics and inva 
utilities - all packed into over 300 
pages of large format paperback! 
Best-selling software writers have 
pooled their talents to bury 
programming cliches and exploit 
your micro's potential to the full. The 
specially commissioned programs 
take BASIC to the limits and beyond. 
What will you get? Arcade action 
games for those of you whose fingers 


naturally twitch around the cursor 
control keys. Thctical games for the 
more cerebrally minded. Genuinely 
novel games as well as classics of the 


genre, quizzes, tests of your mental 
agility, party games, plus a 
leavening of utility and 
educational programs. 

Where can you get them? 

From all good bookshops. 
Or fill in the coupon below 
and return it to: 

Pan Books Ltd, 

Freepost PO Box 109, 

14-26 Baker Street, 

High Wycombe, 

Bucks HP112TD 

For immediate 24 hour service 
’phone 01-200 0200. Use your credit 
card and take advantage of 

10 DAY 

MONEY BACK GUARANTEE 


2 nEUJ 60 PROGRflmS 

FOR THE UIC 20 ffllP COmmODORE 64 






































MICROWORLD i 


SCOTLAND'S ONLY EXCLUSIVE BBC MICRO DEALER 


EDINBURGH Microworld / GLASGOW Microworld 

12 Leven Street " 11 Bath Street 


Tollcross 

Edinburgh 

031-2281111 

Telex 72355 CLACONG 


Model B 

with latest 1.2 Operating System 
Model B with Disc Interface .... 
Model B with Econet. 



SHINWA-CTI CP80 

FULL FEATURED 80 COLUMN MATRIX PRINTER 
(FRICTION AND TRACTOR FEED) 



ALLTEAC SLIMLINE UNITS 


Single Drives 

40 track 100K.£225.00 

40 track 200K.£245.00 

40/80 track 200K .£207.00 

40/80 track 400K .£345.00 


Dual Drives 

40 track 200K.£375.00 

40/80 track 400K .£430.00 

40/80 track 800K .£600.00 

Prices include leads, formatter and manual 

Torch Z80 Disc Pack .£830.00 

40/80 track converter . £37.00 

Acorn DFS. fitted £93.00 


MCP40 ONLY £119.95 



4 COLOUR GRAPHIC PRINTER/PLOTTER 



MAILORDERS TO: 

MICROWORLD 

(Authorised BBC Dealer and Service Centre) 

12 LEVEN STREET, EDINBURGH, 
(Nr. Kings Theatre, Tollcross) 

TEL: 031-228 1111 (M-S 9-5.30) 


Carriage £5 per item, all prices include VAT, please check price 
before ordering: Cheques must be made payable to Andrew 
Whyte and Son Ltd. 


EDUCATIONAL & BULK DIS¬ 
COUNTS AVAILABLE, ALSO 
COME AND SEE ECONET 
IN OUR SHOWROOM 


PRINTERS 


Shinwa CP80.£275.00 

Seikosha GP100A .£215.00 

Seikosha GP250X .£271.00 

Seikosha GP700 4-colour.£425.00 

Epson FX80 . ..£415.00 

Epson RX80 .£279.00 

Epson RX80F/T ...£315.00 

Juki 6100 .£415.00 

Silver Reed Daisywheel.. only£. 315.00 

MCP40 colour printer/plotter.£119.95 

Interface Cable for above . £15.00 


MONITORS 

Sanyo 14" colour .£247.50 

Sanyo 14" colour med. res.£313.00 

Sanyo 14" colour high res.£479.00 

Microvitec 14" colour . £279.00 

Novex 12" amber .£105.00 

Zenith 12" green . £85.00 

Sanyo 12" green . £82.50 

BMC 12" green .£110.00 

BMC Turntable. £15.00 


SOFTWARE : Full range of ACORNSOFT, UK, 
MICRO-POWER, SUPERIOR SOFTWARE, 
ALLIGATA, GEMINI, plus good range of 
EDUCATIONAL software. Please call or SAE for list. 
(Add 50p post per order.) 
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> PRESENTS jr 

A SELECTION FOR SLEUTHS, SCREWBALLS, 

SLIMY WORMS OR SCHOLARS 

FAST WOOD MANOR SCRpWBi\LL 


FOR USE WITH A BBC MICRO MODEL B FOR USE WITH ANY ZX SPECTRUM 

moron _ areas/ 

wW» lU SEQUENCES 

FOR USE WITH A 48K ZX SPECTRUM FOR USE WITH A BBC MICRO MODEL B 

ANY OF THESE rC # QC INCLUDING P & B VAT 
GAMES FOR IUST Xr O kJ AND A LIFETIME GUARANTEE 

DEALER ENQUIRIES WELCOME TELi (0438) 726155 

PROGRAMMERS! IF YOU HAVE MARKETABLE PROGRAMS WE SHOULD BE TALKING TO EACH OTHER 


ANY OF THESE 
GAMES FOR IUST 


£ 5 - 95 ! 


TO POLARSOFTITD PLEASE SUPPLY_ 

ENTERPRISE HOUSE I ENCLOSE CHEQUE/PO FOR _ 

ELDER WAY NAME_ 


HERTS SGI 1TL 



CRYSTAL 

OR,Cl ^ 



COMMODORE64K DRAGON; 
ORIC 48K AND SPECTRUM 48K 


. | QUARK DATA P.O. BOX 61,! 

J Prices inci. p&p:UK only! • 










































Interpod: Free-standing interface giving IEEE488 
and RS232C capabilities to CBM64/VIC20_ 


SPECIAL OFFER 

Order 5 or more Interpod and get a free Portspeed! 

R AS ICCOMPILERS 4$ prices are exclusive of ^ T - is als0 a smalt char s e for 

DAD *v» LUrlrlL I\ po St and packing. Dealer discounts are available on all products 

Petspeed Compiler for 4000/8000 series_£125.00 except the 700 cross-compilers. 

Integer Basic Compiler for 3000/4000/8000 series £75.00 Compilers are supplied ex-stock: Interpod supplied 7-days 

CROSS-COMPILERS FOR BASIC 

Portspeed: Compiles source on 8000 series to run COMMODORE SOFTWARE || 

on CBM 64--—--£125,00 Native compilers for the CBM 64 and the 700/B-128 are 

X-64: Integercompilercompilingon8000series available only from Commodore. 

giving machine code executable on CBM 64-£125.00 V" 


SPEED UP ANY BASIC PROGRAM 
WITH OUR COMPILERS 

Up to 40 times speed increase, reduced program size. 


GIVE YOUR VIC OR 64 FULL IEEE 
AND RS232 

Not a cartridge. Compatible with any software. 


VISA 


REPRINT SERVICE 

If you are interested in a particular article or advertisement in 
Personal Computer World, you might like to take advantage of 
our special Reprint Service. Let our high quality reprints provide 
an attractive and impressive addition to your portfolio of 
promotional material. 

For further details and a quotation , give us a call today. 

Ring 

Robert Buggs 

on 

01-6366890 

PERSONAL COMPUTER WORLD 
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QUALITY SOFTWARE from Scotland 

FOR CP/M, PC or MS/DOS SYSTEMS 


DATABASE MANAGEMENT SYSTEMS 

PERSONAL PEARL_. 

RESCUE 


RESCUE LOADER _ 

RESCUE REORGANISER _ 

EASYFILER_ 

INFOSTAR_ 

DBASE II __ 

FRIDAYI_ 

QUICKCODE_ 

dGRAPH_ 

dUTIL_ 


_ 90 


__ 175 


WORD STAR/SPEU STAR_ 

WORSTAR/MAIIMERGE_ 

WORSTAR/MAILMERGE/SPELL STAR _ 
THE WORDSTAR PROFESSIONAL __ 

ADDRESSBOOK_ 

EASYWRITERII 
EASYSPEUERII . 


SPEUJNG PROOFREADER 
MAILING LIST MANAGER _ 

SUPERWRITER_ 

PERFECT WRITER . 

PERFECT SPELLER . 


PERFECT WRITER/PERFECT SPELLER _425 


LANGUAGES UTILITIES 

BSTAM _ 

BSTMS_ 

TELECOMMUNICATIONS_ 

CLINK__ 

BASIC-80 INTERPRETER_ 

BASIC-80COMPILER 

C-BASIC _ 

C BASIC-86__ 

CB-80__ 

CB-86____ 

FORTRAN-80 _ 

PRO-FORTRAN_ 

MulISP ... 

PASCAUM _ _ _ _ _ 

PASCAL MT+ _ _ 

PASCAL MT+wWiSPP .. _ 

PASCAL MT +86_ 

PASCAL MT +86 with SPP _ 

PRO-PASCAL __ 

LEVEL II COBOL.. 

CIS-COBOL . __ 

COBOL 80 _ _ _ 


SPEED PROGRAMMING PACKAGE 
SPEED PROGRAMMING PACKAGE 

ACCESS MANAGER__ 

ACCESS MANAGER-86 _ _ 

DISPLAY MANAGER_ 

BT-80__ 

ANIMATOR (CIS) _ _ 

ANIMATOR LEVEL II) 

FORMS-2 _ 

M/SORT_ 

SUPERSORT_ 

SUPERSORT II _ 

WORDMASTER 
DATASTAR _ _ 

REPORTSTAR _ 


FINANCIAL MODELLING 

MULTIPLAN_. 

CALCSTAR ___ _ 

FINANCIAL PLANNER 
PLANNERCALC 
MASTERPLANNER . __ 

FASTPLAN__ 

EASYPLANNER _ 

PEACHCALC 
SUPERCALC _ . 

SUPERCALC2 ___ 

PERFECT CALC _ 

BOTTOM LINE STRATEGIST 


2_100 


HILL BRITON & ASSOCIATES LTD. 

4 Harlot Row, Edinburgh. EH3 6HU. 031-226 6113. 
■■ MAKING SENSE OF COMPUTER SYSTEMS.■■H 


NOTE: HILL BRITON 
WRITTEN PACKAGES ARE 
AVAILABLE FOR TIME 
RECORDING, TOUR 
OPERATORS, ACCOUNTING, 
PERSONNEL RECORDS AND 
MORE. PLEASE RING FOR 
FULL DETAILS. 


To Ordor: 

STATE DISK FORMAT 
AND OPERATING SYSTEM TO BE USED, 
ADD £2.50 PER SOFTWARE PACKAGE TO 
COVER P + P AND INSURANCE. MAX £15 

ADD V.A.T. 

MAKE CHEQUES PAYABLE TO: 

HILL BRITON COMPUTING. 


Micro Computer Disks Ltd 

Computer supplies for the end-user 
LOWEST PRICES FOR HIGHEST QUALITY PRODUCTS 

Nobody under sells us (let us know if they do) 

MAXELL FLOPPY DISKS prices from £22.50 per box 

DYSAN FLOPPY DISKS prices from £22.50 per box 

MEMOREX FLOPPY DISKS prices from £13.50 per box 

Ribbons (over 50 varieties in stock) 

Multistrike High Capacity Ribbons £1-95 each!! 

Diablo/Qume Daisywheels only £3.95 each!! 

NO MIDDLE MEN! NO FRILLS! STRAIGHT FROM THE WAREHOUSE! 

0990 23002 

M.C.D. LTD, 8 DOWER HOUSE, TRUSSHIL, SOUTH ASCOT, BERKSHIRE SL5 9AN 
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K KEYBOARD AND JOYSTICK £5.95 


NIR&O SOFTWARE 

NEW SPECTRUM GAMES 


i/IOON BUGGYWM 

XPERIENCE ALL THE TnH« 
iF THE ARCADE GAME ASTO^l 
ATROL CRAFT MANOEUVRES 
iVER THE GIANT POT HOLES, 


24 HR. CREDIT CARD SALES HORLEY (02934) 6083 | 

PAYMENT BY CHEQ6lE.\P.O., ACCESS VISA I 
8 HfGH STREET HORLEY, SURREY. 

Overseas 50p postkpackaging 

( TRADE ENOuIrIES WELCOM 


GALACTIC ABDUCTORS 

A stunning action packed game with superb 
large animated graphics. Giant Space 
Hawks whirl and weave in intricate patterns 
as they drop their deadly homing mines 
which will destroy your base on contact. 
While you are busy defending yourself the 
Hawks will feed on your helpless population 
returning only their skulls. All M/C game 
complete with high score table that will blow 
your mind with its graphics and sound 


KONG 


MISSILE DEFENCE 

Brings the well known arcade game to life on 
the Spectrum screen in glorious colours. 
Defend your cities from the missile attack 
and smart bombs. 10 skill levels. 

KB/JS 16K/48K £5.95 

SLAP DAB 

An exciting game based on the arcade game 
Painter which combines fast action with 
strategy. Giant insects hiding under the old 
paint surface are released by your paint 
brush. You require fast action and quick 
thinking to outwit them and finish the panel. 
The game is 100 percent machine code and 
HI-RES. Graphics also includes Hi-score and 


FROGRUN 

Popular arcade game. All machine code with 
brilliant colour graphics and sound effect. 
Features include snakes, crocodiles, lady 
frogs, turtles, cars, lorries and logs. 

KB/JS 16K/48K £5.95 

TINY TOT'S SEVEN 

Super games pack for younger children with 
bright colour graphics and sound effects. 
Everybody's favourite Simon plus Super 
Snap O's and X's. Word Jumble. Bomber. 
Duck Shoot and Mad Drivers. 

KB 16K/48K £4.95 



Two into one will go! with the 
TOSHIBA TH2100H 

Dual Mode Printer 


See us at 

The Which Computer Show 
STAND 2025 


TH-2100H 


TOSHIBA 


• LETTER QUALITY E 

Letter Quality mode (100 CPS) 
provides about twice the speed of 
daisy wheel printers with 128 multi-lingual 
characters of superb printing quality. 



• SOFTWARE SELECTION 

Software selection of two Letter-Quality fonts, proportional 
spacing, a Draft-Quality font, and Graphics mode (dot 
addressable and 31 standard graphics symbols). 


• DRAFT QUALITY 

Draft-Quality mode delivers high speed printing 
at speed of 160 characters per second (10 CPI) 
and 192 characters per second (12 CPI). 


• PAPER HANDLING OPTIONS 

The TH-2100H gives you highly flexible paper handling 
capabilities. Options are friction feed (standard), bidirectional 
tractor (optional) or automatic sheet feeder (optional). 


TOSHIBA DEALERS 

Scotland Computer Services 

0592 773710 

Oxfordshire 

4B Micros 

0295 66555 

North East 

Intex Datalog 

0642 781193 

Thames Valley 

Rocon 

0235 24206 

North West 

The Micro House 

061 834 8815 

Oxford 

Oxford Computer Centre 

0865 69468 

Yorkshire 

Intac Data Systems 

0709 547179 

West 

Bristol Office Machines 

Q272 20294 

North Wales 

Office and Business 

0244 816803 

London - West 

Micronetworks 

01 602 7405 

East Anglia 

Computers 

Business Computers 

0223 311506 

Central 

West Central 

Digitus 

Lion House 

01 379 6968 
01 580 7383 

Warwickshire 

Micromarketing 

0926 817333 

South East 

Amplicon 

0273 608331 




South 

Adacs 

0264 52187 



THAME 

SYSTEMS 

LTD. 


TELEPHONE: 084 421 5471 
TELEX: 837508 
THAME PARK INDUSTRIAL ESTATE 
THAME, OXON OX9 3RS 


COMPUTER NETWORKS 
MICROCOMPUTERS 
GRAPHICS SYSTEMS 
DISK PRODUCTS 

PERIPHERALS 


-Ungermann-Bass 
-Rair, Onyx, Zilog 
-Terak 

-Adaptec, Archive, Heurikon, 
NEC, Quantum, SMS 
-Axiom, Brother, Hazeltine, 


NEC, Toshiba 







Ever bought 
a game that’s not as 
good as its box? 


Everybody has seen the home computer 
game packs that sparkle with imaginative colour 
and graphics, and lure buyers into the store. 

Sadly, some who have bought have found that 
the game sparkled less than the box. For, as more 
and more companies jump on the home computer 
bandwagon, it becomes ever more likely that most 
of the imagination and excitement is concen¬ 
trated in the pack. Instead of playing a fast game, 
you lose a fast buck. Or, more likely, several. 

Yet games have become increasingly soph¬ 
isticated. Scenarios are more varied, levels of play 
have been increased, and high resolution colour 
graphics capabilities are being used together with 


dramatically improved sound effects. The trick is 
to know which games are as good on screen as 
they are on the pack. 

Relax. Help is at hand. Logic 3, publishers of 
the most effective self pacing programming 
tutorials, have selected The Best Games for 
Britain’s top home computers. 

So buy only the best. Send today for your free 
copy of The Best Games from Logic 3, and learn 
how you could save £2.00 when you buy your 
next computer game. If you’re a dealer, we won’t 
hold it against you — trade enquiries are 
welcome. 

Do it. Now. 


Send the coupon. 

Have a good game without being had. 

| Please rush me my free copy of The Best Games. I already have/am | 

I thinking of getting a---home computer. 

I Name_ . 

| Address_ I 


| County._Postcode_ I 

I__ I 



LOGIC 3 

— THE KEY TO THE WORLD OF TOMORROW. 

Logic 3 Ltd, Mountbatten House, Victoria Street, Windsor SL4 1HE 














• 10 MB OF ON-LINE STORAGE 

• 5 MB IN A REMOVABLE CARTRIDGE 

• FULLY APPLE COMPATIBLE 

• SOFTWARE SUPPORT FOR DOS, PASCAL, 

CP/M, FASTDOS & CP/M PLUS 

• RANGE OF COMPREHENSIVE UTILITIES 

FOR FILE TRANSFER & DIAGNOSTICS 

• UNLIMITED DRIVE CAPACITY - ADD 5 MB 

FOR THE PRICE OF A CARTRIDGE 

• BOOT FROM EITHER FIXED OR CARTRIDGE 

• EMBEDDED SERVO GUARANTEES 

INTERCHANGEABILITY 

• EASY & RELIABLE BACKUP IN MINUTES 

• ALL UK MANUFACTURED 


^celNTEC 


technology 


INTEC, 41a-45 Knights Hill, West Norwood, London SE27 OHS 
Telephone 01-761 5999 Telex 8813271 GECOMS G 


Imagine 5 Megabytes in the palm of your hand! 
Plug in application after application merely for 
the price of a cartridge. 

The INTEC 505 eliminates outright the problems 
of Winchester backup — your data is stored on 
the most secure media available — the 
Winchester itself. 

Backups are made quickly and very reliably and 
may be interrogated and updated without 
overwriting currently active files. 

Cartridges are readable at any time in the future 
by any drive using the same technology. 

At £2700* the INTEC 505 is the only sensible, 
reliable & economic solution to data storage. 
How much is your data worth? — Think about it! 
The INTEC 505 is the only system capable of 
expanding to meet your future capacity 
requirements. 

EQUIPPED FOR THE FUTURE 
RECORDING THE PAST 

‘Excluding VAT. Dealer Enquiries welcome. 












BECOME A 
SECRET AGi 


Mission Software's complete package on Project Volcano, 
is probably the most advanced Adventure Computer Game 
Package you have considered this year. It is not just for 
the dedicated game player but for those that want to get 
involved in Secret Codes - Messages, and the seamy-side 
of PI6 (British Intelligence) and the K.G.B. 

IT IS A MUST FOB THE SINCLAIR SPECTRUM 48K AND DRAGON 32 HOME COMPUTER OWNERS. 

When you receive your Adventure Game from Mission Software Limited, included in the package is your 
Passport to the international workings of the Secret Agents. 

Your personalised Passport will assist you in negotiating the K.G.B. network in the Soviet Block 
Countries and vital to the success of your mission. 

Command Headquarters will give you information that other Agents have recorded, together with their 
Communication Log, Mission Instructions, Secret Memos, Classified Diagram, Full Briefing Instructions 
and other Secret Data 

ITS UP TO YOU TO BREAK THE CODE AND BECOME A SUCCESSFUL SECRET AGENT. 


• The moment you tell us you have 
completed your current assignment we 
will advise by Secret Data details of 
how to penetrate one of the World’s 
most secret establishments. 

• To obtain your Game and personal 
Passport with all its Secret Documents 
send a Cheque or Postal Order for £6.95 
(inc. P.P. & V.A.T,) with the Coupon at 
ihe foot of this advertisement. 

ORDER MISSION 1 TODAY AND JC 


HEADQUARTERS. 



Agents to feed back information to make 
further projects interesting and complex, to tax your 
' "ty and to guarantee many hours of enjoyment. 

We believe Mission Software Limited is the 
only company that supports its Field Agents 
th a mass of Secret Information to make 
the Mission exciting and enjoyable which 
makes it a must in Computer Games. 


PLEASE SEND ME MISSION 1 FOR MY (TICK AS APPLICABLE) ^ 
DRAGON 32 □ SINCLAIR SPECTRUM 48K □ ■ 

EXTRA PASSPORT CODE-BREAKER £2.95 □ 



ENCLOSE MY TOTAL REMITTANCE OF £. 


M I SSICNi 

i 
I; 


SOFTWARE LIMITED 


COMMAND HEADQUARTERS ■ 1st FLOOR 


MISSION SOFTWARE LIMITED 

49 GRANGE ROAD ■ DARLINGTON • Co DURHAM HO COMMAND HEADQUARTERS • 1st FLOOR ■ 49GRANGE ROAD ■ 
DL1 5NB G TELEPHONE (0325y 483344 DARLINGTON • Co. DURHAM • DL1 5NB ■ TEL. (0325) 483344 f 
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MICROMART 


-FVice Breskthrau^ii 

LOOK —NEW 
APPLE COMPATIBLE 
PERIPHERALS!! 



*** PEANUT SCOOP!*** 
BRAND NEW TO UK MARKET 


We are the direct importers of this brand new 40 
column, plain paper printer which is going to 
revolutionise ideas on cost. It prints in two colours, 
red and black, on paper at 68 cps on a 7 x 5 dot 
matrix. It will dump high resolution graphics under 
software control. 


SPECIAL OFFER — 

INCLUDING ITS OWN INTERFACE CARD 

PEANUT KGP-40 PRINTER.£115.00 


DISC DRIVES 

* NEW LOW PRICE ★ 

AD-1 Full height.P.O.A. 

T-1 Peanut Half height, direct drive.£179.00 

NEW T-2 Peanut double sided Half height drive. New 
national quality mechanism, 2xl43K: giving total of 
286K formatted capacity. This drive functions exactly 
as if two separate drives were connected to the drive 1 
and drive 2 outlets.£249.00 


PERIPHERAL CARDS/EXTRAS 

NEW COMBINED PRINTER/BUFFER CARD, 32K, full 

graphic dump capability.£89.50 

NEW A-D (Analog to Digital) Card, 16 channel £69.00 
NEW CLOCK CARD, - 1 —— 


led, battery back-up 

Disc controller card. 

Z80 card, runs all CP/M. 

Printer card, inc. cable. 

Serial, RS232C, card. 

16K RAM card. 

Eprom writer card. 

80 column card for 11+ . 

80 column card for lie. 

80col. card, lie, extra 64K .... 

80 col. inverse video chip. 

80/40 column switch. 

PAL colour card, 16 cols. TV ... 

Games Joystick. 

ASCII encoded keyboard. 

Cooling fan, AC mains. 

12" monitor, SANYO quality.... 


D, shows time/date, crystal control- 


£49.00 
£32.00 
£44.50 
. £38.50 
£41.50 
£38.50 
£48.00 
.. £45.50 
£49.50 
£89.50 
£ 9.50 
. £ 8.50 
£36.00 
£11.95 
£49.50 
£19.95 
. £69.50 


PRINTERS 

Shinwa CP80, NEW LOW PRICE.£199.00 

Star Gemini lOx, NEW LOW PRICE.£210.00 


MONEY BACK GUARANTEE 

Carriage: under £100.00 add £3.00; over £100.00 add 
£5.00; £7.00 for printers or monitor. 

Add 5% VAT. 


PEANUT COMPUTER 

Unit 22L, Low Mill 
DEWSBURY WF13 3LX. 

Tel: (0924) 499366 ext L 

TRADE ENQUIRIES WELCOME 


B 


PROGRAMS 


PCW is interested in programs written in any of the major 
programming languages for all homeandsmall business 
micros. When submitting programs to PCW please include the 
following:- 

(a)A cassette or diskof the program 
(b) A listing on plain, white paper (typewritten if no printer 
available) 

(c) Comprehensive but briefdocumentation (d)Asuitablesae 
Please mark (a), (b) and (c) with your name, address, program 
title, machine (stateminimum RAM where appropriate) and—if 
possible—a daytime phone number. All programs must, please, 
be fully debugged. Programs are paid for at the rate of£50 per 
page of published listing, plus a £100 bonus forthe Prog ram of 
the Month, and must be the original work of the author and not 
previously published. Send contributions to: Surya, PCW 
Programs, 62 Oxford Street, London W1A 2HG. 


w 

F 

p 


Games 

Scientific/mathematic 

Business 

Toolkit/utilities 

Educational/Computer 
Aided Learning 


APPLESTARG0 

by John Grieve 

'Stargo' is a simple game for a 48k TYPE for right, you have to prevent 
Apple II, DOS 3.2. It will not run under these stars forming a row of five — 
DOS 3.3 without a converter prog ram, horizontally or vertically—whereupon 
Stars appear at random positions on the game will end. The game is very 
the screen. Using the keys U for up, N simple and will appeal to children. 
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PROGRAMS 
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ATOM TURBO & CAKES 


Not the most sophisticated of games, 
admittedly, but what do you expect on 
an unexpanded Atom? 

In 'Turbo', you are driving the wrong 
way up a one-way street. The walls are 
inverse spaces, other cars (travelling in 
the correct direction ...) are repre¬ 
sented by 'H's. The difficulty increases 


as the game progresses. 

In 'Cakes', you haveto catch thecakes 
in the white square at the bottom of the 
screen. 

In both programs, press CTRL to 
move left, SHIFT to move right. The 
author's high-scores are 244 and 21 
respectively. 


0S = 0;A=32773;B=A.R.X15;C = 0;P.*12; ?£E1=0 
20IF?£B001=127A=A+1 
30IF?£B001=191A=A-1 
40A=A-1;?A=32;A=A+2;?A=32;A=A-1 
50IFA>327816.e 
51IFA<32769B.e 

70233248=127;733262=127;P.';S=S+1 
92C=C+33248;?C=S;C=A.R.X15;IFS>2006.f 
93A=A+32;IF?A=8B.e 
94A = A —32;?A=127; 6.20 

100eP."SPLAT.SCORE:"S;E. 

200fC=C+33248;?C=8;C=A.R.X15; 6.93 

0S=0;A=33262;P.*12;B = A.R.X31 ; L = 3; C = 5 
1B=B+3276B;?B=115 
20IF?£B001=127A=A+1 
30IF?£B001=191A=A-1 

35F. N=1T0C; WAIT; N.;IFS=20C=C-2;IFS=30C = C-1; 
I FS = 40C = C-1 

40A=A—1;?A=32;A=A+2;?A=32;A=A-1 
41B = B-32;?B=32;B = B+32;IFB>332496. c 
50IFA<33249A=A+1 
51?A=127;B=B + 32;?B=115;B. 20 
99cIFB = A;S = S+1;P.*12S;B = A.R. X15; B. 1 
101L = L—1;P.*12"LIVES: "L; IFL<1;E. 

103 B = A. R. 7.31 ; B. 1 




SIRIUS/VICTOR 

STARTREK 

by Chris Blackmore 


'Startrek' is a standard version of the’ bears more of a resemblance to the 
game,runningonaVictororACTSirius versions found on minis and main- 
1. For a general outline of the game, see frames. The program is a bit pedantic in 
October Programs; specific instruc- places, insisting on 'yes' or 'no' being 
tions for this version are given within typed in full and entered by the return 
the program. key,buttheseinputsareeasilychanged 

lndesignandoperation,theprogram to INKEY$. 


? THE SIRIUS, CONVERTED BY CHRIS BLACKMORE * 


BUFFERS 

add high-speed memory to your 
system and cut print processing 
time 

... for EPSON users 

(including IBMPC, Xerox, Phillips 
and Hewlett Packard versions 

E/BUFFER 

2K (serial only) £65 
16K (serial or parallel) £95 
32K (serial or parallel) £125 
SUBSTANTIAL QUANTITY 
DISCOUNTS AVAILABLE 
DEALER ENQUIRIES WELCOME 
Prices exclude VAT 

A>Line Computer Systems 

1 Church Farm Lane, 
Willoughby Waterleys, 
Leicestershire LE8 3UD 
Tel: Peatling Magna (053 758) 486 



grocery products are bar-coded at source and many other 
areas of industry and commerce are following. Bar-codes will 
soon be commonplace. 

APPLE 2 PET BBC micro 
A complete low cost bar-code identification system is 
available for these micros. It contains all the hardware, 
software and documentation needed to read and print 
bar-codes, (using an Epson dot matrix printer). Most 
bar-code formats may be read and the system may easily be 
patched into an existing applications program. 

£199.00 + VAT 


★★★ NEW ★★★ RS232 bar-code reader 

This new stand-alone unit decodes the bar-code and converts 
it into ASCII for transmission to the host computer via a 
RS232 port. Complete with scanning wand, power supply 
and cables. Works with virtually any computer. 

£385.00 + VAT 

More information on these products is available on request. 
Please state your micro and area of interest. The decoder 
board is available separately to OEMs. 



other advertiser. In addition, 
enthusiastic and knowledgeable 

technical advice and backup is available to all c - 

Delivery is from stock to your door, often within 24 hours. 
Phone for a quote or write for full lists. 


ie before calling 0932 244110 
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PROGRAMS 


IF YOU ARE 
INTERESTED IN 
ADVERTISING IN 
MICROMART 

CALL 

CLAIRE 

ON 

01-636 6890 


FORTH 

Available Now 


ZX81 — FORTH ROM With 
multi-tasking 

Runs more than 10 tasks at once. Schedule 
tasks to run from 50 times/sec to once a year. 
Ideal for control purposes. 3 times faster than 
Fig-Forth, but Fig compatible. Available as a 
“fit-it-yourself” Eprom, with an extensive 
manual for £25 + VAT. Some ready converted 
ZX81s available. 


PET FORTH 1.11 for 4000 and 8000 

Fig-FORTH with FORTH-79 additions complete 
with 6502 assembler and screen editor. 
Ram-Disc simulation for tape version. Stack 
display utility. Powerful IEEE control words. 
Extensive manual. Tape version £25 + VAT. 
Disc version including tutorial disc £75 + VAT. 


Nas-FORTH 1.11 for Nascom 2 etc 

Fig-FORTH with FORTH-79 additions. Complete 
with Z80 assembler and screen editor, 
Ram-Disc simulation, stack display utility, full 
support of Nas-sys routines. Extensive manual 
full system 9K on tape £25.00 + VAT. 
xFORTH for CBM systems 
FORTH-79 for all CPM systems. Extensive 
manual. All above features and more. £75.00 
+ VAT including tutorial disc. 


COMING SOON! 

FORTH-I/O Cartridge for Spectrum, £59.00 + 
VAT. Ask for details. 

Purchase of our products includes free 
membership of xFORTH Users Group, and 
FORTH tutorial disc or tape. Purchase price 
includes multiple copies. Full range of FORTH 
books available. 

Write or telephone for more details: 

0202 764724. 

David Husband, 2 Gorleston Road, 
Branksome, Poole, Dorset 
BH121NW 
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> 0 THEN 1810 


2150 PRINT ' 

2170 FOR J = V-l TO 
2180 IF I < 0 OR I ! 
2190 PRINT RIGHTS" 


7 THEN PRINT L 


2260 I 
2270 H 
2280 P 


0 60SUB 


PRINT : NEXT : PRINT 


0 PRINT "Phasor e 
0 17 * 2 j GOTO 5 
0 A = VAL<Q1*> 

0 A = INT(A) : IF 
0 IF A * 0 THEN 1 


2510 60SUB 2540 : 
2520 GOSUB 2590 


0 NEXT 
0 IF A <= 10( 
0 PRINT -Oil: 


2600 P 

2620 I 
2630 K 


2570 

:rystals overloaded. - 
KJ5H1 : GOSUB 3030 : 
l)~X s J * KY< M >-Y 
A*30/< 30+I*I+J*J )+l ) s RETURN 
Clingon ■jCHR*<65+M >;■ at Sector 

KP< M )-S 

) > 0 THEN PRINT "danaged. - s RE 


2680 PRINT - 
2690 IF 0 = 0 
2700 PRINT "Si 
2710 IF RNDC1 
2720 PRINT "*> 
2730 PRINT "S’ 


0 FOR J = 
0 NEXT : 


= 0 THEN RETURN 


) THEN RETURN 


0 IF KP<M> = 0 THEN 2870 
0 A = < KP< M >+KP< M >*RND< 1 
0 GOSUB 2540 s T * T+S 
0 PRINT S;"units hit fro* 
0 PRINT " at Sector"j KX< J 


: GOSUB 1820 : RETURN 


lingon *; CHR*< 65+M >; 


N 29 J0 
T : RETURN 


2890 PRINT "*** BANG ** 
2900 FOR I ■ 1 TO 500 : 
2910 PRINT E;"energy un 
2920 IF ( E*RND<1 )/6 ) < 
2930 PRINT "No dafiage. " 


0 D<6) * INTfiRWCWl ttnV75> i J5 » 

0 IF 15 > 0 THEN 2980 
0 PRINT "Shields prevented dawage 
0 J5 ■ INT< RND< 1 >*6 > 

““ > = D( J5 )+INT< RNQ( 1 »KT/100 : 


* INT<RND<1 >*T/50) 

C-I6 \ IF C < 0 THEN 
:oys Sickbay heT 
> s IF 15 - 0 n 
THEN PRINT "She 

THEN PRINT "Galat 

THEN PRINT "Long 

IF J5 = 3 THEN PRINT "Phase 

IF J5 = 4 THEN PRINT "Warp 

IF J5 = 5 THEN PRINT "Phott 

IF J5 » 6 THEN PRINT "Shie! 


0 PRINT 
0 15 = [ 
0 IF J5 
0 IF J5 



3150 PRINT "Cap 


3190 I 
3200 I 
3210 I 
3220 I 


D = 1 THEN PRINT "Doc 

Ml > 0 THEN PRINT Ml; 
Ml = 0 THEN PRINT "Co 
E < 1000 THEN PRINT " 


MICROMART 


ASCII Keyboards 





Model KB756A 
KB710 
KB771 
KB777 

Accessories available include 
Metal Case 
Edge Connector 
DC to DC Convertor 


56 key £44.50 

Numeric Pad £ 7.50 
72 key £57.50 

77 key £65.00 


£15.95 
£ 2.25 
£ 5.50 

(for operation off single 5V supply) 

High Performance 
Monitor 



Citadel Products Ltd 

Dept. PCW, 50 High Street, Edgware, 
Middlesex. HA8 7EP. Tel: 01-951 1848 


AUGUSTA 

Augusta is a new “subset” programming 
language based on the U.S.DOD’s Ada lan¬ 
guage. Ada like syntax includes IF-THEN- 
ELSE/ELSE-IF, WHILE, FOR, LOOP, CASE, 
BEGIN-END, arrays, local variables, fully 
recursive procedures and functions to any size, 
and full I/O including random access and much 
more! This fast one-pass compiler produces 
efficient “p-code” files. Executes much faster 
than compiled CBASIC. 

Available now for Z80-based CP/M systems. 
Includes compiler, compiler source, powerful 
debug utility, pcode interpreter and dis¬ 
assembler, and a comprehensive reference 

Supplied on 8" SSSD CP/M disc.£59.95 

FIG-FORTH 

Installation manual + source listing.£12.50 

Available for the following CPU’s: 6502, 8080/ 
Z80, 6800, 6800, 6809, PDP-ll/LSI-11. 

FORTH Disc systems available from £25.00 

Some 5" CP/M disc formats available, 
please enquire. 

CONGUIN SOFTWARE 
14 Goodwood Close, Morden, 
Surrey SM4 5AW 
Tel: 0524 381423 

No personal callers please 
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I & J SOFTWARE 


editor, an extensive glossary and lots more. 
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MICROMART 


TRS-80 

VIDEO GENIE 


NEWDOS-80 
A PL-80 
PASCAL-80 
FORTH (MMS) 

DETAILS OF THESE AND OVER 200 OTHER 
PROGRAMS ARE CONTAINED IN OUR NEW LOOSI 
LEAF CATALOGUE PRICE £1.00 (REFUNDABLE) FROI 

MICROCOMPUTER 
APPLICATIONS 

41 QUEEN'S ROAD 
BLANDFORD FORUM 
DORSET DT11 7l_A 

TEL: (0258)55100 


MKlgSQFT 

Hi ★(O.S. 1.0+) 



Five mute —HSSJsTS&StS °', S ,4 „ 


Cheques and official orders to: 

MUSICSOFT, 12 Fallowfield, Ampthill, B 
e; 0525 402701 


BASIC COMPILER 

For the BBC Micro 

Turns Basic programs into really fast 
machine codes. It is very easy to use 
and comes complete with full 
instructions. Suitable for the Model B 
or Model A with 32K 

CASSETTE £14.95 
DISK £19.95 
180 TRACK £2 extra 
Enquire at your local computer store 
or order direct (Post FREE) from:- 
A.C.K. DATA 
BBC Dept 

21 Salcombe Drive 
Redhill 

Nottingham NG5 8JF 
Tel: (0602) 262498 (after 6pm) 
Dealer enquiries welcome 


PROGRAMS 



BBC DOGFIGHT 

by EJ Barfield 

'Dogfight' is a 'zap-bang' type program between two planes—the aim being to 
fortwo players running on a BBC model score ten hits against your opponent 
B - before running out of fuel. Each player 

The game comprises an air battle has a choice of J)etorB)i-plane.Thejet 
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is faster than the bi-plane, but has a The controls are: 
larger turning circle and consumes Key to press 
more fuel. 

Once both players have selected their 
planes, the amount of ammunition Turn left 
available to each is entered: this must Turn right 
be in the range 10 (where every shot Fire missile 
must be a hit) to 99. 

You will also be asked whether you PAGf 
want clouds. This is worth having, 
making use of the T 


Player 1 Player 2 
(blue (black 
plane) plane) 

W 0 







§SiSr BLE 

RUNS QUIETER THAN THE ORIGINAL! 



101Jef ^g^^ 1Y6EE - 


mm 

arniit 

Telephone your C _ 


number one 
computer^ 


YOU CAN'T LOSE! 
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PRINTERS NEW LOW 
PRICES 

Large selection available. 

We specialise in interfacing to 

SHARP 

computers, including the new 

MZ700 

Other boards available including: - 
EPROM PROGRAMMERS 
MEMORY STORAGE 
ADC 

INPUT OUTPUT 
RS232, ETC 

PETERSON 
ELECTRONICS LTD 

ACADEMY STREET, FORFAR, 
TAYSIDE, DD8 2HA 
Tel: 0307 62591 
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PETAREAS 

by John Guy 


'Areas' is an educational program for a 
32k PET. It is intended to help children in 
the 7-12 years age group learn the 
methods of calculating areas of 
squares, rectangles and triangles. 

Firstly, the program demonstrates 
the methods of calculation and, 
secondly, invites the userto attemptten 
example problems. Once all ten have 
been attempted, the program gives a 
score and gives the user a second 


attempt at the ones he got wrong the 
first time. The correct solutions are then 
presented. 

Following each of the three sections, 
a revision option is offered. Some of the 
wording will have to be changed for 
younger children, but the program as a 
whole should be useful to a fairly wide 
age range. There is a spelling mistake, 
incidentally, in Iine4600 which needs to 
be corrected. 



PROLOG INTERPRETERS 


PROLOG is superior to conventional § 

languages (Basic,Pascal,C,Ada) in the 
development of intelligent data-base 
systems and other non-numeric 1 

applications. More powerful than 

I LISP, and yet easy to learn and use, 
PROLOG is the core language in the 
Japanese fifth generation project. We 
supply PROLOG-1 by Expert Systems and 
MICRO-PROLOG by Logic Programming 
Associates on most disk formats. 

PROLOG-1 CP/M-80 £250 + VAT 

PROLOG-1 CP/M-86 £330 + VAT 

PROLOG—1 MS-DOS £330 + VAT 

MICRO-PROLOG CP/M-80 £135 + VAT 

MICRO-PROLOG MS-DOS £135 + VAT 

For more information call us. 

1 4 Prigg Meadow, Ashburton, Devon TQ13 7DF. I 

TEL. (0364) 53499 


COMMODORE 

2001-3000 

4000-8000 

We have the world’s largest selection of software for 
the PET/CBM range. We supply to schools, universi¬ 
ties, large and small companies, government depart¬ 
ments, and of course home users. 

We also manufacture add-on boards and plug-in chips 
that can make your computer more powerful — the 
most popular add-ons are our high resolution graphics 
boards which give your PET better.resolution than an 
Applel 

IF YOU OWN OR USE A PET/CBM COMPUTER WRITE 
OR PHONE FOR A FREE CATALOGUE. By the way, we 
also offer software for the Commodore 64. 

SUPERSOFT 

Winchester House, Canning Road, Wealdstone, 
Harrow, Middlesex, HA37SJ 
Telephone: 01-861 1166 


SPECIAL OFFERS 

CP-80 

MATRIX PRINTER 

Near letter quality, 80 CPS 80-column. 
13x9 matrix. Double width characters. 
Film ribbon. Single sheet feed and 
tractors. Centronics or optional RS232 
(£35 extra). 

1 £252.00 

Carriage £3.50 

‘XLTRON’ — voted best buy in USA 
5V4" floppies 

SSDD £17.50 Box of 10 
DSDD £19.00 Box of 10 
Postage £1.00 VAT add-15% 

UNIVERSAL MICROPERIPHERALS LTD 
233 LONDON ROAD, WEST CROYDON 
SURREY 

TEL: 01-683 0060 

ACCESS & BARCLAYCARD WELCOME 
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SOPHISTICATED GAMES FOR VIC 20 


VIC CRICKET. Realislic game of skill and luck with all the 
major rales of cricket correctly interpreted. Full scorecard, 
printer and game save facilities. Needs 16K expansion. 

£5.99.* 

LEAGUE SOCCER. League championship game for two to 
22 teams/players. Automatic fixtures, full action commentar¬ 
ies, match facts. League tables, results check, postponed 
games, etc. Non league matches also playable—the Vic will 
even make the cup draw. Printer and game save. Needs 16K 
expansion, £5.99.* 

WHODUNNIT? Twelve guests have gathered for drinks at 
Murder Manor. However one of them has more than drinks 
on his mind. Thrilling detective game for one to six players, 
with genuinely different murder every time. You can even 
rename the suspects! Needs 8K expansion, £4.99.* 

TOP OF THE POPS. Money making game about the music 
business. Make your own records and see them climb the 
chart, Printer and game save facilities. Needs 8K expansion, 
£4.99.* 

VIC PARTY 4. Contains MASTERWORD, A DAY AT THE 
RACES, GAME X (Strip Poker), and CONSEQUENCES. Four 
games ranging from the serious to the ridiculous. All good 
ran — nothing offensive. Needs at least 3K expansion, 
£5.99.* 

Available from 

SOPHISTICATED GAMES, Dept. PCW, 27 Queens 
Road, Keynsham, Avon BS18 2NQ. Tel: 02756-3427. 

WRITE FOR DETAILS OF OUR FULL RANGE. 

*P&P free (UK) only. All games sold subject to our 
conditions of sale, which are available on request. 


Lin Kup 
CONBLOCK 

This miniature mains 
connector, 150 by 
75.5 by 21.5 mm, including plugs, gets rid 
of all the lead spaghetti usually found 
behind micro systems. 

Approved to BS5733 it incorporates the 
latest technology: 

* Printed circuit distribution 

* Individual cable strain relief 

* Shuttered socket entry 

* Neon power indication 
Enabling four units to be safely and neatly 
powered from one 13 AMP socket. 

Price inclusive of four plugs, VAT, p&p 
£7.50 

Send cheque/POs to: 

Lin Kup, Transport House 
Severn Square, Newtown, 
Powys SY16 2AF 
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CHATTERBOX II™ can say anything! 

Genuine phoneme synthesis - not just recorded 
speech - hence unlimited vocabulary. 
Programmable pitch for more natural intonation 
(exclusive to Wm Stuart Systems)- solid tone 
cabinet for quality sound - integral beep/music 
amplifier. PLUS expansion socket for BIG EARS 
voice recognition system. Full instructions 
technical notes and software supplied with this 
outstanding educational unit. 

DEALER ENQUIRIES WELCOME 



Hugely sucoassfuj Speech Rejjnition System. 


PLEASE STATE COMPUTER: Ul 


ZX81/SPECTRUM 

MUSIC SYNTHESISER (Stereo) 0 


+ 16 LINE CONTROL PORT 



PCW311 













































MICROMART 


PROGRAMS 


BRAIN SURGEON 

Anita Electronic Services (London) Ltd are 
specialists in the repair and service of 
Superbrain I and II and associated prin¬ 
ters including Centronic, Anadex, NEC, 
QUME, Ricoh and Epson. 

We also specialise in the repair of Com¬ 
modore, Apple, Sirius, Osbourne, Alpha 
Tronic, Adler & IBM. 

We offer a fast on-site service or alterna¬ 
tively repairs can be carried out at our 
workshops should you wish to bring in 
your machine. 

Maintenance contracts are " available at 
very competitive prices. Trade enquiries 
welcome. . 

For further information telephone or write 
to: 

MR D. WILKINSON 
Anita Electronic Services Ltd., 

15 Clerkenwell Close, 
London E.C.1. 

01-253 2444 


SEARCHING FOR ‘BEST PRICE’ 


FOUND 'BEST PR ICE V . . GOTO 


DISK DRIVES 

1541 170K 

2031 170k 

4040 343K 


1520 (CBM64 PLTR) £148 

1525 (CBM64) £200 

1526 (CBM64) £300 

4022P 80COL. £345 

8023 136COL £625 

6400 DAISY £995 

VAT TO BE ADDED @ 15% 

CARRIAGE — £5 PER ITEM 

IF YOU KNOW WHAT YOU WANT WHY ' 
THESE ARE THE PRICES YOU NEED 


ORCHARD COMPUTER SERVICES 


E3 


111/2" X 8" PCB WITH NASBUS EDGE 
CONNECTOR CONTAINING: 

• Video Display Processor TMS 9928A/29A • 16K 
screen RAM driven by the VDP chip • 256 x 192 pixal 
resolution in 16 colours • Backdrop, pattern plane 
and 32 'Sprite' planes • 32 ‘Sprites' 8 x 8,16 x 16 or 
32 x 32 pixal objects • Sprites magnified by bit in VDP 
registers • X, Y co-ordinates set by two bytes/sprite • 
3D 'Eclipse' effect of sprite super-imposition • 
coincidence flag detects sprite collisions • 8 channel 8 
bit A-D on board (joysticks etc.) • Twin sound 
generators for stereo sound • 2K Bytes C-Mos battery 
backed up RAM for non volatile storage • Choice of 2 
real time clocks + calendar • CTC for sound 
generator programming and timing functions • All 
functions mapped as i/o ports. 

KIT COMPRISES: 

PCB, i/o decode prom, construction manual, 60 page 
software manual, tape with test and demonstration 
software all for £33.80 + £1.75 post and package. 
Colour difference Matrix Board for linear and TTL 
monitors PCB £8.80 + 50p post and package. 
TANELORN SYSTEMS 
Bank End, Micklethwaite, Bingley 
West Yorkshire BD16 3JR 
Tel: 0274 568380 
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ORIC FOREST 
OFDOOM 


by SW Lucas 


'Forest of Doom' is an adventure game 
for a 48k Oric 1. 

The usual scenario: the prince of the 
realm has set out to recover four 
treasures stolen from his castle by a 
gang of evil villains. During this mission 
of danger and adventure, he has 
offended a passing witch and has been 
turned into something unpleasant. 

Your good friend Arthur rushed out 
to rescuethe prince, but fell ill along the 
way. Your task is to rescue Arthur and 
the prince, and to recover the stolen 
treasures, to wit: an antiqueorc dagger, 
a golden spear, a diamond-studded 
tiara and a ruby-encrusted goblet. 

The program understands the fol¬ 
lowing list of words: 

N/S/E/W (as directions), SWIM, 
SHOOT, HIT, KILL, GET, TAKE, GRAB, 
DROP, LEAVE, HELP, PRAY, LOOK, 
EXAMINE, THROW, CHUCK, RUB, IN¬ 
SERT, USE, SORRY and a number of 
swea r wo rds (a I way s u sef u II). 

The program will accept the usual 


two-word combinations of verb and 
noun (for example, GET LAMP, SWIM 
RIVER). SCORE will tell you how well 
you're doing, and INVENTORY will tell 
you what you're carrying. 

The author has supplied a number of 
clues which, being cruel and heartless, 
we're not going to publish until next 
month! This month you're on your 
own. Oh, alright. I'll give you oneortwo 
hints. 

First, be warned: there are a number 
of red herrings! Objects which are of no 
use whatsoever and places which lead 
nowhere. There's a little girl in there 
somewhere with a liking for chocolate. 
Dwarfs like drinking, and goblins like 
dwarfs. The computer doesn't like 
being sworn at. Jack knows howto get 
over brick walls. Finally, if the computer 
tellsyou that you're completely lost, it's 
no use arguing. If you want any more 
clues, you'll have to wait until the next 
issue. Good luck! 



ncno<cmm 

UVUGAfiCt: 

★ All Risks Cover find. Transit) 

-up to £8,000 for E20 

★ Increased Cost of Working - to reinstate 

★ Breakdown & Derangement-alternative 
to maintenance agreement 

Comprehensive cover at a 
reasonable premium:- 

Talk to us before taking a Maintenance Contract 
Write with details of equipment and value to:- 

Geoffrey Hoodless & Associates 
Freepost (no stamp required) 

Woking, Surrey GU214BR 

Tel: Woking (04862) 61082 Answering Service. 


64 

PROGRAMMERS 

WANTED! 

If you’ve written a program for the Commodore 
64 that’s good enough to be featured in our full 
page colour adverts phone Peter Calver on 
01-861 1166 now! 

We pay good royalties and will treat you fairly. 
And by the way, if you’re writing in machine 
code on the 64 you ought to buy yourself a 
copy of our MIKR0 assembler cartridge. It’s 
powerful; easy to use, and worth every penny 
of £50 plus VAT. 

SCPERSOFT 

Winchester House, Canning Road, Wealdstone, 
Harrow, Middlesex, HA37SJ 
Telephone: 01-861 1166 
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POSEIDON 
X COMPUTER 
SERVICES LTD. 


Of Hampton S.W. London Dealer 

FOR SIRIUS 1 APRICOT & PULSAR 


CIF EXPORT/IMPORT SPECIALISTS 
‘•O FOR COMPUTER EQUIPMENT 
[ FOB AND SOFTWARE 


POSEIDON COMPUTER SERVICES LTD 
01 941 1447/5986 TELEX 8954665 GITS 
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r SAGE 15% off 

Full on-site guarantee: 

Sage II 512k 2 drives £3549 + VAT 
Sage IV 1 Mb 18Mb drive £6311 + VAT 

Cash with order 


Call the Sage & p-system experts at 

Switch Software 

10 Arnold Avenue, Grantham, Lines. 
Tel: (0476) 73527 


The Data Machine 

The new p-system multi-file database with 
Pascal interface. Up to 20 interconnecting 
records (size limited only by memory: e.g. 
one may be 18k); automatically generates 
input/display/report screen layouts (which 
can be edited); Free format report and letter 
writer: £495.00 + VAT 

Full multi-user for Sage: £950.00 + VAT 

Trade enquiries welcome 



LETYOUR 

SPECTRUM 


COMETO 



BEEP BOOSTER 


TURN TO PAGE 321 NOW! 


SINCLAIR ZX 
P.S.U. REPAIR 
SERVICE 

SPECTRUM — £4.95 

ZX81 — Inch p&p 

ZX80 Cheque or P.O. 

PRINTER - 12 Month Guarantee 

REPAIRED TO ORIGINAL SPECIFICATION 

MODERN 

ELECTRONICS 

UNIT 5B, ENTERPRISE ROAD 
MABLETH0RPE, LINCS LN121RF 
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OPEN HOUSE FOR 
NOVICESAND BEYOND 


Choose your time — day or 
evening 

Learn at your own pace on 
OSBORNE, RAIRor BBC 
BASIC, 

DBASE II, 

SUPERCALC, 

WORDSTAR, 

Graphics 

Introductory Course £60 
including text book 

Brochure from: 

MICROCOMPUTER ADVISORY 
CENTRE 

Polytechnic of the South Bank 
Borough Road 
London SE1 OAA 
or ring 01 -928 8989, ext. 2468 


REPAIRS & SERVICE 

★ COMPUTERS (Business & Personal) 

★ DISC DRIVES (5V4&8") 

★ VDU’s 

★ MONITORS 

★ PRINTERS 

★ SI 00 BOARDS 

★ EPROM PROGRAMMING 

★ MAINTENANCE CONTACTS 

48 hour service for alignment 
and test of disc drives 

A.N. ELECTRONIC & COMPUTER 
SERVICES LTD 
130B North Lane, Aldershot, Hants 
Tel: Aldershot (0252) 25608 


DOUBLE YOUR FLOPPY 
DISC CAPACITY 

£20.00 +VAT 


Why waste the unused side of your 
single-sided diskettes!! 

Convert your floppies into flippies 
by using Granny Smiths proven 
and easy to use FLIP-JIG to cut a 
second write-enable notch on your 
single-sided diskettes. 

Suitable for all 5V4inch drives not 
using central index hole. 

Remittance with order to:- 

GRANNY SMITH 
BCM 6502 

LONDON WC1N 3XX 
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PROGRAMS 


MICROMART 


3115 PRINT:PRINT!PRINT" AN ADVENTURE- 

3116 PRINT:PRINT!PRINT:PRINT 

3117 PRINT:PRINT:PRINT:PRINT:PRINT" BY S.W. LUCAS" 

3118 PRINT:PRINT:PRINT:PRINT:PRINT"PLEASE WAIT A MOMENT" 

3155 IFB7. (6,1) =2THENA7.=A7.+1 
3157 IFB7. (1,1) =2THENA7.=A7.+1 
3160 IFB7. (8,1) =2THENA*/.=A7.+1 
3170 IFB7. (9,1) =2THENA7.=A7.+ 1 

3190 IFB7. (15 ,1) =2THENA7.=A7.+1 
3200 RETURN 



3235 PRINT:PRtNTSPRINT"YOU HAD BETTER SAY SOMETHING NICE TO ME!!!" 
3240 INPUTA$: IFLEFT$ <A$, 3) < >"SOR"THENPRINT".THAT ? S NOT GOOD ENOUGH": 
G0T03240 



SSf.v —- 




Program of the Month 
DRAGON ARTIST by M Sexton 

Dragon 'Artist' is a sketch program for The only facility the program lacks in 
the Dragon 32/64. its present form is a screen dump 

Designs may be drawn on the screen routine. I would think the easiest way to 
using the cursor keys, and the com- link 'Artist' to a screen dump routine 
pleted sketch can be saved to cassette would be when a design is loaded back 
for later loading. Radius, line and paint in from cassette. 

facilities are offered to enable quite Full instructions are contained within 
complex patterns to be made. the program. 




dBasell 
ON SITE 
TRAINING 

£40 day f 




C12/15 CASSETTES 

SUITABLE FOR 
PROGRAMMING DIRECT 
FROM MANUFACTURER, 
COMPLETE WITH LABELS 
AND LIBRARY CASE. 
COMPETITIVE PRICES, 
DISCOUNTS ON BULK 
PURCHASES 

LEEHOLME AUDIO SERVICES 
LTD 

MANUFACTURERS OF HIGH 
QUALITY BLANK CASSETTES 
350-4 LEA BRIDGE ROAD, 
LEYTON, LONDON E10 
TEL: 01-556 4748 


I 
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PROGRAMS 


MICROMART 



MZ-SOA TARGET WORD 

By JW Hinton 



'Target Word' took me rather by sur- rather than numbers. It isn't. It is a 
prise. At first glance, it looked like a highly addictive and infuriatng game, 
disguised'Mastermind' —using letters The program has a vocabulary of 



dBASE II Source Code 
Programming Aids: 


SCRUNCH — Code Accelerator and 
Structure-Checker 

dBXRef— Cross-Reference 
Generator 

Your Central London dBASE II 
Specialists 

Tel: 01-404 4030 ask for Tim Bucktield 


or write to 
London WC1 



WIN THE POOLS 



^! M J ! i'i ^ 



SESSSH" 

HIGHLIGHT SOFTWARE 
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PROGRAMS 


VISICALC USERS! 

ACCOUNTING FOR SMALL 
BUSINESSES MADE EASY 

Prepared by a Chartered Accountant, this 
VisICalc model produces, with the mini¬ 
mum of input: 

Analysed Cash Book — 18 expense head¬ 
ings, 6 income headings : you choose your 
own titles. 

Cash Book Summary — with input validation 
checks. 

VAT Summary — in “Form VAT 100" format 
for Customs and Excise returns, does the 
disallowed personal portion of expenses, but 
not the adjustments for partial exemptions. 
Profit & Loss Account — with facilities for 
adding previous periods and for debtors, 
creditors etc. 

Final Trial Balance making adjustments 
showing all the necessary double entries. 
Requires VisiCalc 3.3 on Apple 11+ with extra 
16K RAM or Apple lie. Also available for Apple 
///and VisiCalc///. 

Price £85 plus VAT and £1.20 postage & 
packing from: 

Spreadsheet Software Ltd., 

59 Lynch Hill Park, Whitchurch, 
_ Hampshire _ 



Typesetting on 
Microcomputer 

Our customers are setting 
books,brochures,pamphlets 
and ads on their office 
micros. Find out how 
you can do it and 
save time and 
money. Budget 
Typesetting 
News tells you 
all you need 
to know. 

Send for your 
Budget Typesetting 
21 High Street London SE207HJ 
Telephone: 01-659 6622 


IMPERIAL COLLEGE OF SCIENCE AND TECHNOLOGY 


Microcomputers in 
Chemical instrumentation 


The Ninth of this series 
of Short Courses will be held from 
Monday 26th March to Friday 30th March 1984 

These courses are designed for those concerned with 
laboratory data acquisition, control of instrumentation, 
analysis and interpretation of results and report genera¬ 
tion, including users in chemistry, medicine and life 
sciences. Participants gain valuable experience of the 
revolutionary impact of microcomputers in these fields of 
laboratory practice. Some degree of familiarity with 
microcomputers is needed. 

Most of these intensive five day courses is spent gaining 


providing a review of the use and economics of 
microcomputers the subjects covered include the choice 
of microcomputers, interfacing, the choice of program- 
periphSafs Ua9eS ’ t6Xt processin 9 and the choice of 
For further details, please write to: 


DR N. J. GODDARD, The Chemistry Micro¬ 
processor Unit, Department of Chemistry, 
Imperial College, London SW7 2AY or Tel: 
01-589 5111 ext 1269. 


300+ 3-letter words. One of these is 
randomly selected, and your task is to 
discoverthe word. The way in which the 
game progresses is similar to Master¬ 
mind, but with a twist: and it's this twist 
which makes the game fun. 

After each guess, you are awarded 
one pointforeach correct letter; correct 
meaning the right letter in the right 
place, no points are awarded for the 
right letter in the wrong place as with 
Mastermind. Thus one letter correct 
nets one point, two correct nets two 
points and three letters correct nets 
three points. Easy? Ah, well this is 
where that twist makes its entry. 

You see, the computer doesn't 


actually tell you how many points your 
guess was awarded! It does tell you 
whether the number of points awarded 
was odd or even by placing a marker in 


the appropriate column. Thus,a ma 
in the odd column means one corr___ 
letter, but a marker in the even column 
means eithertwo or zero correct letters: 
you've got to decide which. 

Avery enjoyable game which should 
adapt easily to most machines sincei 
author has included an ample sprink¬ 
ling of remarks. The CURSOR stal 
ment is the equivalent of PRINT AT 
though the values will, of course, hav< 
to be changed to suit different 
machines. 


cer 
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PROGRAMS 


*:IFW*=""THFN33&0 


3999 REM**ANALYSIS 0 

4000 IFG0<6THENC$="Intr euiuie.•.x u 
4010 IF(G0>5)*(G0<10)THENC$="Wel1 d 
4020 IF(GO>9)* <GO<20)THENC*="Pretty 
4030 IF(G0>19)*(G0<35)THENC$= M Not v 
4040 IF(GO>34)*(G0<50)THENC*="Terri 
4050 IFGO >49THENC*="Obvious1y you a 
4060 PRINT"BThis is the analysis of 
4080 PRINTO* 




NEWBRAIN PATIENCE 

by J Swede 


'Patience' is a simple version of 'one 
foundation' patience. Written in ANSI 
Basic and relying on strings ratherthan 
graphics, it should be a straightforward 
task to convert it to other machines. 

Since there's nothing new I can say 
about a game of patience, I'll simply 
explain the PUT statements for the 
benefit of people converting the 


on most machines); 

PUT 22,x,y positions the cursor at 
column x, liney; 

PUT 22,x,y,z prints CHR$(z) at (x,y); 
PUT 11 moves the cursor up one line 
(try PRINT CHR$(11); 

PUT 2 deletes the current line (this is 
used to erase error messages — you'll 
probably have to overwrite with spaces 
on other machines). 


10 IFa=84THENb=58 

10 IF a=75THENb=61 


E SEVEN COLUMNS'.* 


CURRENTLY ON Tl 


E IMPOSSIBLE t I 




SPECTRUM JACKPOT 

by DC Hawkins 


'Jackpot' is a fruit machine program for 
a 16 or 48k Spectrum. 

The program is short and simple, the 
graphics leaving littlefreememoryona 
16k machine. Owners of 48k machines 
may like to add otherfacilitiessuch asa 
'nudge'feature. 

The wheels are spun by pressing 0 
(zero), and held — when the HOLD 
option is available — by pressing 1, 2 


and/or 3 to hold the respective wheel/s. 
Although simple, the children who 
tested it (aged nine) enjoyed it and 
that's what counts. 

As the program stands, the odds are 
stacked in the player's favour. To alter 
the odds against the hold facility, 
change the value of three in line 320; to 
alter the odds against a jackpot, change 
the value five in 1080. 


a REM FRUIT MfiCHINE 
4- REM © D.C. Hawkins- 1983 
6 BORDER 2 

8 PRINT ftT 16,3; "++ + + + + + + 
*10 PRINT AT 1,3; "+»■ + + *•»• + + ► 


MICROMART 


BUSINESS AIDS 

CBM 64 
NEWBRAIN 

INTEGRATED FORECASTING 
MODULE 

now available on Cassette. 
(BASIC listings available for 
forecasting module with conversion 
notes for other micros) 

For details of this, other 
applications, and SPECIAL OFFER, 
please write to; 

ADLINK SERVICES 
PO Box 27, Stamford 
Lines. PE9 2JA 


Calling all NewBrain owners 

PRINTER GRAPHICS routines. Suitable for most 
printers. Please specify when ordering. £6 each 
CENTRONICS printer interface £49.95 

SPACEFIRE (space invader type!) £4 

TYEPRO LIMITED 

30 Campkin Rd, Cambridge CB4 2NG 
Tel: 0487 8 42083 (day) 0223 32 2394 (eve) 

Anthony Ashpitel’s 

TYPING MASTER El 5 

MORTGAGE & MATHS FLUTTER £5 each 
MEMOPAD with wordwrap, find, justify, etc. £10 
MICROPAGE ROM box £29.95 

Menu select 4 programs from EPROMS. Expand your 
NewBrain to 112K. Gain at least 8K RAM and for only 
£15 we will put your programs into EPROM. TYPING 
MASTER, MORTGAGE and MEMO PAD EPROM 
versions add £10 to cost of cassette version. OEM & 
DEALER enquiries welcome. 

JOYSTICK including interface and software £19.95 
CHESS 2, The best £15 

NewBrain USERS GROUP. Annual Subscription (6 
newsletters & special offers) £5 

GFG Microsystems 

36 Armitage Way, Cambridge CB4 2UE 
Tel: (0223) 31520 
All prices includ^VAT^P&P^ 


HEARING IS BELIEVING 


SPECTRUM BEEP BOOSTER 


.JSSiiS 

TELESOUND FEATURES 


BEEP VOLUME CONTROLLABLE FROM A WHISPER 10 A ROAR. 


_complete with easy to follow fitting 

instructions and costs £9.95 inclusive of post, packing '*■ 
Please state your computer when ordering. 

COMPUSO UNO 

E3 


iverseas and Trade Enquiries 


DEPT PCW: 32-33 LANGLEY CLOSE, RE 
B93.0ET. 

TELEPHONE: (0527) 21429 (21439Answerphone) 
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J & F COMPUTERS 

We stock a wide range of hardware, software 
and peripherals for most of the leading home 
computers, including SPECTRUM, BBC, 
Commodore 64 and VIC 20. Phone or write 
now for more details. 


OUT NOW — SYSMON machine-code moni¬ 
tor programs give you access to machine 
code on the VIC 20 and Commodore 64. 
Features include Hex Dumps, Load and Save 
of machine-code, Assembler, Disassembler 
and lots more! At only £5.50 for tape versions 
for either machine, or £10.00 for SYSMON 20 
on an EPROM, it's an invaluable tool for the 
serious programmer. Also, we program 
EPROM's with your programs, from £10.00 
— write or phone for a quotation. Trade 
enquiries welcome. 

Send cheques/postal orders now to:— 

J & F COMPUTERS, 

ROSEHILL, LADOCK, 
TRURO, CORNWALL TR2 4PQ 
or telephone us (any time) on 
St. Austell (0726) 882 758 


FLOPPY DISC INTERFACE 
FOR SPECTRUM 

FDC-1 interface card, with Disc operating 
system in EPROM, and a Utility 
disc. 

£70.00 ex VAT 
£81.50 inc VAT, P&P 
FDC-1 MK2 As MK1 but with a Spectrum 
edge connector for further 
Cards, e.g. printer interface. 
£85.00 ex VAT 
£98.75 inc VAT, P&P 
CenPrint Centronic printer interface for 
Spectrum, with software in 
EPROM and simple to use. 
£29.00 ex VAT 
£34.35 inc VAT, P&P 
We also sell disc drive for above inter¬ 
faces. 

Further details available from: 

Technology Research Ltd. 

356 Westmount Road 
London SE91NW. 

TEL: 01-856 8408 


PROGRAMS 


„ 16 PRINT AT 10^5; «•_ ZZZZZZZZ" 

sci© PRINT RT 6,20;"SCORE": LET 

sdSJlS..- axr-m 11 w § 

.,.30,.PRINT AT 0,RBS f ri04.-iJ * 2 .» + 

' RERD x POKE HSR CHR* i +n 

32 NEXT n. NEXT i 
34. DIM J (18,13) 

35 DIM k(15): DIM l (IS). LET t 
= 1: LET t (1®) =2: LET l (15) =3 
o8 LET p=5: LET q.=15 LET r =5 
4 ®6EEP.0125,40: SEEP .0125,4 
' ***** ^,22 


BEEP _ 

,"4£ t 17,5; INK 1, : -i 
3 : LE X SC=sc-10: PRINT RT 
;RT 2,2©;sc 


9/2 


50 FOR x —p TO _ _ 

55 LET k (X ) =INT iRND*5)+1 
60 IF k(X)=1(x) THEN GO TO 55 
65 i fx) =k tx) : LET CX) 

70 INK 4: LET j(y,X)=l: BEEP , 

01 ,- 1 © 

?5 print rt y,x;“V’ 

S0 PRINT RT y-i,x;'' M " 

S5 IF y =15 THEN LET w=© 

90 INK 2: LET j(y+3,x)=2: BEEP 

. 01,-10 

95 PRINT RT y+3,x; "IMF" 

I©© PRINT RT y+2 , x“Jfc" 

105 IF M =12 THEN LET y=-3 
110 INK 6: LET j(y+6,X)=3: BEEP 
.01,-10 

115 PRINT RT y+S,x;"»" 

120 PRINT RT y+5,x;"i" 

125 IF y =9 THEN LET y=-6 
130 INK 2: LET j(y+9,X)=4: BEEP 
. 01,-10 

135 PRINT RT y +f * * 

140 PRINT RT y+8,X, A. 

145 IF y =6 THEN LET 
150 INK 3 : LET : f, * J - 
P .01,-10 „ , 

155 PRINT RT y +12 , X ; 

165 PRINT RT y+Il,x.;"«te 
170 NEXT X ^ 

300 LET p=S: LET 2=15: LET r = 
PRINT RT 15,22," "; RT 17,=> 

INK 1; ”1 2 3" 

305 LET a 1=0: LET a2=< 


j (y +12 , X ) =5: BEE 


LET a3= 

B 3i0 IF J (9,5) = 3 (9,10) j(9,l 

0) = j (9,15) THEN GO SUB 1000 
320 IF INT (RND+3)<2 THEN GO TO 
380 

325 BEEP .05,10: 

RT 15,22;"HOLD" 

335 IF INKEY*="@ 


PRINT FLASH 1; 

‘ THEN GO TO 8© 


340 IF INKEY* 

: LET a2=0 — 

7,5; INK l; "l 2 3" 

345 IF INKEY * ="1" THEN LET a 1 = 1 
: PRINT RT 17,5; INK BEEP 

.05,20: PAUSE 20 

^S0 IF INKEY5 = "2" I HEN LET 32 = 1 
: PRINT RT 17,10; INK 1;"H“: BEE 
P .05,27: PROBE 20 
355 IF INKEY*="3" THEN LET 33=1 

- ODTNT OT 17,15: INK BEE 

P 36 l S 4 g‘+ 0 P §S| E 60 
21115 to k 5s1* " 0 " ™ en °° T ° i0 

i_,S00 IF al=l RND 32 = 1 AND a3 = l T 
-0125,40: BEEP .0125.40 
BEEP .0125,40: GO TO 300 

- 58 ? GO TO = 40 RND a2 = 1 THEN LET p 
=lf 0 G 5 F TO 2 40 HND 33=1 THEN LET q 

, IE 31=1 AND 33 = 1 THEN LET p 
=10: LET q=10. GO TO 40 
320 IF a 1 = 1 THEN LET p =10 
O 40 

325 IF 32=1 THEN LET f=16 
O 4© 

O 83 ! IF 93 = 1 THEN LET q =10 
335 GO TO 40 

1000 FOR n =7 TO 2 STEP -1: BORDE 
£* n • P $USE 10: NEXT D: FOR n=-7 
TO 7 STEP .5: BEEP .02,49-njn: N 


322 PC W 

































PROGRAMS 


RT n,28;"O 0": 

10aS IF j(9,5J=l THEN LET £ C =S C + 
file IF J{9,5>=2 THEM LET £C=SC + 
file IF J (9,5) =3 THEN LET SC=SC + 
120 

104-0 IF 


j<9,5)=4- THEN LET S C =£ C + 
1Q5S IF j(9,5)=5 THEN LET SC=SC+ 

flee PRINT RT 9,20; 

-SC: FOR n =0 TO '=> 

t- '■ •*: NEXT L. 

>RINT RT 15 ,.22.:“ 

— INT CRN0*5)=3 


TO 20: 






9 A 


gggtl 1 ?S crMccl HOLD 


pn 


BBC POWERS 

byJeff Aughton 


MICROMART 



Data Acquisition & Process Control 
peripherals connect to any Micro’s Serial 
^ • For Energy Management, Security 





Telephone: 0903 67084 

DA 4^S h u U ^ Way 



The author describes the virtues of this 
program as follows:- 

(a) it doesn't involve descending 
hordes of aliens; 

(b) it's short; and 

(c) it's educational (did you know the 
value of 2T 70?) 

The program prints powers of num¬ 
bers up to 10*52. Alternatively, if you 
delete line 40 and change P% to N% in 


line 110, it will print out factorials up to 
the value of 42! All values are printed in 
full (that is, they are not expressed in 
scientific notation). 

So, if you ever have sleepless nights 
worrying about the fact that you don't 
know the value of factorial 42 — or are 
looking for some cheap wallpaper — 
this program is for you. 







































































NEWS 

from SPECTRUM 


January SUPER DEAL Offer! 

COMMODORE 64 


BUSINESS PACKAGE 



January is SALE TIME and apart from the 
many January SUPER-DEAL offers featured 
in these ads most SPECTRUM dealers will 
be holding their own individual sales too, 
with big savings on a wide range of 
products. So for the best deal in HOME 
COMPUTERS - see your local SPECTRUM 
dealer NOW! 


Sensational 

PRINTER OFFER 


Amazing Value! SEIKOSHA CR100 Mk. 11 
plus FREE! box of paper (2000 sheeets) and 
all for under £200, see our ad for details. 


Just arriving! 

COMMODORE 64 
PORTABLE 


with built-in monitor, single disk drive. Plus! 
FREE! Future Finance & Easy script pro¬ 
grams. Very limited supplies at only £895.00 
See your local SPECTRUM dealer now! 


DISK DRIVE 

for ZX SPECTRUM 


LATEST NEWS 


• For up-to-date news, informa¬ 
tion & offers from SPECTRUM - see 
PRESTEL page 600181 for full 
details. 


FOR THE COMMODORE 64 HOME USER 


A complete business package based on the suc¬ 
cessful Commodore 64, including Sales/Invoicing 
and purchase ledger programs. All you need for a 
small business system that's extremely easy to 
understand and ready to run. 


Includes 

■ COMMODORE 64 

■ DISKDRIVE 


■ COLOUR MONITOR 

■ COMMODORE PRINTER 

■ PURCHASE LEDGER PROGRAM 

■ SALES LEDGER PROGRAM 

■ EASY SCRIPT PROGRAM 
Plus! 

■ FREE! GAMES DISK 
WITH SIX GAMES 

FOR THE SMALL BUSINESSMAN ... this has to be the 
business computer opportunity of a lifetime! This 
superb, top-value package includes everything you 
need to set up your own powerful small business/home 
Micro system. 

There’s the high-.power Commodore 64 computer 
with its huge 64K RAM memory built-in and brilliant 
graphics capability, with full colour. The system's com¬ 
pleted with a Commodore disk drive - store your entire 
filing system, accounts, sales records, etc. -plus tractor- 
feed printer, and a 1701 colour monitor. 

It really is tremendous package - at SPECTRUM'S 
incredible low price, it’s unbeatable! 


ALL THIS FOR ONLY 

£ 899 9s 

All items can be purchased seperately - ask your 
local SPECTRUM dealer for price. 


January is 

SALE time! 


COMPUTER 

DEALERS 


(or prospective Computer dealers!) If, you 
would like to know more about becoming a 
SPECTRUM APPOINTED DEALER on an 
exclusive area basis, please write to MIKE 
STERN, Spectrum (UK) Ltd., Burrowfield, 
Welwyn Carden City, Herts, or telephone 
(07073) 34761 



VIC 1452 Printer Plotter - Special January Offer... £99.99 


COMMODORE 64 with 4 FREE GAMES.£199.99 

SINGLE DISK DRIVE with FREE Easy Script 

and Future Finance programs.£230.00 

AZTEC Centronics Interface.£29.90 

VISCOUNT Cassette Interface.£12.95 


_PjusM 00 jj 3 f Software Titles now available. 

ry every edv.rtl.ed Item, please phone before making a (ourney - prices correct at time of going to press 



































Sensational 

COMMODORE 

VIC-20 


Offers from Spectrum 


Including: 

FREE any MULTIPACK 

as listed below! 


SOFTWARE 

SALE 


Multipack I £19.98 
Omega Race, Voodoo 
Castle, Cosmic Crunch 
_Avenger_ 

Multipack 2 £19.98 
Gorf, Adventureland, 

Raid on Fort Knox, 
Mole Attack _ 

Multipack 3 £19.98 
Sargon Chess, The Count, 
Mission Impossible, 
Cosmic Cruncher 

Multipack 4 £19.98 
Sargon Chess, Pirate 
Cove, Rat Race, 
Super Lander 

Multipack 5 £19.98 
Omega Race, The Count, 
Menagerie, Mole Attack 

While stocks last. 


Viscount Cassette 

Interface.£12.95 

Alphacom 42 Printer with Vic 

20 Interface.£99.90 

Stack Light Pen.£28.75 

Plus 80 16K RAM.£37.99 

Viscount 64K RAM .. . £69.95 
4 Slot Motherboard . £24.95 
Adman Chatterbox ... £49.95 
Zeta Joystick...£10.95 


COMMODORE 
1520 PRINTER 
PLOTTER 


ONLY 


99” 


STACK LIGHT RIFLE 



For Commodore 
64, VIC-20 & 

ZX Spectrum 


BBC 




Model B Micro 

SPECTRUM £fl 


PRICE 


399 


Sensational Offer for BBC Owners! 

OPUS 

DISK DRIVE 

for BBC Model ‘B’ 



Now from SPECTRUM - a DISK DRIVE for the BBC at under £180. 

Compare this price with any other Disk Drive for the BBC and we're 
sure you'll agree that this really is terrific value for money - But 
HURRY! stocks are limited and are sure to sell fast - so get to your 
local SPECTRUM dealer NOW! 

*189 

spectrum Who JBr 

LOW PRICE ■■ 


Including: 
MANUAL & 
UTILITIES 
iDISC. 


Other equipment 
for the BBC 


Limited Offer! 

BBC Dual Disk 
Drive 

SAVE £53.85 

only £750.00 

Normal Price C803.8S 

GRAF PAD Graphics Tablet. 

PROLINK Joystick Interface. 

BIT-PRINT ZX Printer. 

BBC Single Disc Drive 

BBC Disk Interface Kit (Inc. fitting) 


BBC 

BUGGY 

£189.00 

Now available: 

RC DIGITAL TRACER 
for the BBC 
£55.50 


Spectrum _ _ _ Including 3 

Price £29.45 FREE Games 


Turn the page for more super 
offers from Spectrum . • . 


LX-Spectrum Computer n 
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SHARP MZ-7II 


(MZ-700 Series Computer) 

FREE! 10 CASSETTE BASED GAMES 

The super new colour computer from SHARP. Now av 
limited quantities - including 10 FREE CASSETTE BASED GAMES 
from SPECTRUM _ 

SPECTRUM ^ ^ 95 

price jW 

SHARP PRINTER.£129.95 CASSETTE RECORDER. £39 95 

SHARP MZ80A £399 



WITH FREE! spectrum price 

BLANK DATA CASSETTE £ ECTRUM PRICE 

2 GAMES, HEAD CLEANER, £1 
DEMONSTRATION 
CASSETTE. 

Also available MTX 500 £275 
SOFTWARE 

• SUPER MINEFIELD • CONTINEN¬ 
TAL INVADERS • KILOPEDE • MATHS 
1 • PHYSICS 1 • FLIGHT SIMULATOR 

• CHESS • OTHELLO 


DRAGON 32 OFFER 


DRAGON PACK 
Including: 

DRAGON 32, Computer 
Cassette Recorder, Joys¬ 
ticks and Dragon Carnes 
Pack. 



1010CASSETTE RECORDER. 

1050 DISK DRIVE. 

1027 LETTER QUALITY PRINTER. 

1020 COLOUR PRINTER PLOTTER ... 


TEXAS 



TI-99/4A 

Exceptional value from SPECTRUM and 
representing probably the finest home micro 
computer value on the market today! - The 
TEXAS TI-99/4A is built to an extremely high 
standard and is highly recommended by 
SPECTRUM for its utter reliability. 

CHECK WITH YOUR 
LOCAL SPECTRUM 
DEALER FOR OUR 
SUPER LOW PRICE 


ACCESSORIES 


Cl2 DATA CASSETTES.£0.50 

Cl 5 DATA CASSETTES.£0.58 

VISCOUNT SINGLE SIDED, DOUBLE DEN¬ 
SITY (10) (FOR APPLE, COMMODORE, 

ATARI, TANDY).£21.25 

VISCOUNT SINGLE SIDED, SINGLE 

DENSITY (10).£21.25 

VISCOUNT DOUBLE SIDED, DOUBLE DEN¬ 
SITY (10) (FOR SHARP SUPERBRAIN, etc.) 

.£33.81 

VISCOUNT SINGLE SIDED DOUBLE DEN¬ 
SITY 96 TRACK (10) (FOR NASCOM, COM¬ 
MODORE 8050, etc.).£51.36 

EMPTY DISK CASES (FOR 5V<" DISKETTES) 

.£1.95 

DISK HEAD CLEANER KIT.£16.10 

TELEVISIONS 

12” T80 B&W PORTABLE.£59.95 

CTP3131 14" COLOUR PORTABLE . £229.95 
COMPUTER CASSETTE RECORDERS 

.from £27.50 

ZETA Joystick for ATARI, COMMODORE, 
VIC-20 & 64, SPECTRUM & ORIC 

. .ONLY £10.95 


600XL 

• 16K RAM expandable to 48K • Full-stroke 
keyboard • Full sound with 3% octave range • 
11 Graphic Display modes • Full colour (256 
Colours - 128 colours can be displayed at one 
time) Ask to see this super new micro at your 
local SPECTRUM dealer NOW! 

CHECK WITH YOUR LOCAL 
SPECTRUM FOR OUR SUPER 
LOW PRICE 

TOUCH TABLET, TRACK BALL.£39.99 

SOFTWARE.£29.99 

DIG DUG.£29.99 

LONE RAIDER. £14.99 


ORIC-I 



ORIC-I 
48K Model 

CHECK WITH YOUR LOCAL 
SPECTRUM FOR OUR 
SUPER LOW PRICE 

SAVE £10 


ORIC-1 16K £89.95 

HALF PRICE OFFER! 

Bring a copy or inis aa 10 your local SPEC I HUM 
dealer when you purchase an ORIC-1 48K or 16K 
and it will entitle you to purchase either the ORIC 
16K software starter pack or the 48K software 
starter pack at HALF PRICE (titles vary in each 
pack). 

SOFTWARE 

HOBBIT.£14.95 

ULTIMATE.£8.50 

DEFENCE FORCE.£7.95 

RATS PLAT. £7.95 

HOUSE OF DEATH.£9.99 

ORIC MUNCH.£7.95 

FLIGHT.£7.95 

CHESS. .£9.99 


CUMANA 


CS100E .. 
CS100 ... 
CS200E .. 
CS200 . .. 


. . £244.95 
.. £254.15 
..£881.75 


FOR DRAGON 
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Everything you’ve ever wanted for your 

ZX SPECTRUM 

Superb ZX add-on’s from your local Spectrum dealer 


New & exclusive to Spectrum! 

INDESCOMP 

Superb quality add-on’s for the ZX SPECTRUM 


ZX SPECTRUM 
I6K 

£99.95 

ZX SPECTRUM 
48K 

£129.95 



From RD Labs 
for the ZX 
Spectrum 

£54.50 


Turn the page for more super 
offers from Spectrum . . • 
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January SUPER-DEAL Offer! 

SEIKOSHA 

GPIOOA Mkll 

■ Printing speed 50 C.P.S. 

■ Full Graphics capability 

■ Double width character output under 
software control 

■ Centronics type parallel interface 

■ Paper width is adjustable up to 10 
inches 


SPECTRUM 


LOW 


PRICE 


Value for money! 


Other Printer Bargains 


2UUU sheets of^ 
A T/F Paper M 




































































There’s a Spectrum Centre near you. • 
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SOFT 


EACH PACKAGE £5.95 inc vat 

SHARPSOFT Ltd 2nd Floor, Crisallen House, 

86-90 Paul Street, London EC2A 4NE 

Send for software catalogue Tel: 01-739 8559 Trade enquiries welcome 
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EE3I BBC MICRO 


BEEBUG ™ BBC MICRO 

BRITAIN'S LARGEST SINGLE-MICRO USER GROUP 
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MICROCOMPUTER RENTAL 


r - a 

From Micro-Rent, Britain's top^value specialist in microcomputer rental. 

• Try before you buy 

• Flexible terms to suit your needs 

• immediate delivery of all these 
models 

• no capital outlay 

Micro-Rent is Britain's top-value 
microcomputer rental specialist. You 
can hire on a short-term basis, try the 
leading machines fully in your own 
business before deciding which one is 
the right choice for your particular 
needs. 

Micro-Rent is completely 
independent of any manufacturer, 
and offers expert impartial advice on 
all aspects of microcomputer use. 

CALL TODAY 01-607 8797 

•prices quoted are based on 3-month rental,iexcluding VAT. 


MICRO RENT 



8Thomhill Road, London N1. 


V. 
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‘Quality ZX SPECTRUM* Software 

HISOFT PASCAL 4T 


"... I haven't seen any other compiler that could match Hisoft’s Pascal”... Using the Spectrum Micro — Autumn 1983 

“This is a very impressive product.:. of benefit to any Spectrum programmer... “David Bolton ZX COMPUTING Aug/Sept 1983 

Just two comments from full length reviews of our powerful and virtually full implementation of Standard Pascal. The advantages of using Pascal 

are well-known — fast, self-documenting, and above all, structured programs and now, with Hisoft Pascal, you can reap all these benefits on a 

wide range of home computers, including the 48K Sinclair Spectrum! Hisoft Pascal produces programs that run typically 40 times faster than 

equivalent ZX BASIC programs and, sometimes, up to 1,000 times faster! 

Hisoft Paspal supports FOR ... DO, WHILE ... DO, REPEAT . .. UNTIL, CASE ... OF, INTEGERS, REALS, CHARacters, RECORDS, 
POINTERS, SETs, ARRAYS etc. etc. — it is not a Tiny Pascal but a virtually full implementation of the language allowing the user to develop true 
high-level language skills while attaining execution speed close to that of machine code. Complete with a 70-page manual. 

Hisoft Pascal is also available in a variety of disk formats, including sequential FILE handling. 


HISOFT DEVPAC 3 

“... DEVPAC is most highly recommended. The documentation is first class.” Your Computer May 1983 
.. if you write programs in machine code, buy DEVPAC — it is the best currently on the market." Adam Denning, ZX SOFT in Which Micro 
September 1983 

Two comments from reviews of earlier versions of DEVPAC — now we have DEVPAC 3 available: a powerful Z80 assembler with conditional 
assembly, assembly from tape (to enable generation of very large code files), ORG, EQU, DEFB, DEFS, DEFW, DEFM, labels of any length — in 
fact all you need for fast (3,000 lines per minute) and powerful assembly programming. But it doesn’t stop there: DEVPAC 3 also includes an 
incredible debugger/dis-assembler giving you a ‘front panel' display of the Z80 system and allowing extensive debugging of your machine-code 
program, including single-stepping programs EVEN IN ROM!! Open up the secrets of low-level programming with DEVPAC 3. 

Prices: 

Hisoft Pascal 4T (ZX SPECTRUM) £25 inclusive 

(NewBrain, SHARP MZ700 etc) £35 plus VAT 
Hisoft Pascal 4D, many disk formats £46 inc. 

Hisoft DEVPAC 3 (ZX SPECTRUM) £14 inclusive 
(NewBrain) £25 inclusive 

***STOP PRESS*** Hisoft Pascal for the SPECTRUM now comes complete with a Turtle Graphics package 
allowing fast and easy production of complex graphic displays. 

Hisoft Pascal and Hisoft Devpac also available on ZX Microdrive, please write for details. 



HISOFT 

13 Gooseacre, Cheddington 
Leighton Buzzard, Beds. LU7 OSR 
Tel: (0296) 668995 
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Print 


Listings 200 LPM (600 Characters - Per - Second) 

Data Processing 150 LPM (330 Characters - Per - Second) 

Word Processing 80 LPM (180 Characters - Per - Second) 

Wordstar compatible 140 Character Sets 

Underlining and Double Height 6 part copy 

Forms length switch (downloadable) Programmable handshake 


Graphics 


The above brief specifications show that the MVP will replace the 
Daisy wheel printer, the Serial Matrix printer, and the Graphics 
plotter. Speeds for Word Processing, are 4-5 times faster than 
Daisy wheel printers and Bar Code printing is 10-40 times faster than 
a serial matrix printer. Whether for a single user, a multiple user, a 
network system, for business, scientific, engineering; the MVP is the 
Total Solution. 

Send for detailed literature and print samples 
TRADE AND END USER ENQUIRIES WELCOME 


PRINTRONIX MVP 

THE ONE PRINTER SOLUTION FOR ALL 
MICROCOMPUTERS AND MICROSYSTEMS 


Speed 

High 

Medium 

Low 

Optional 


ins/min Resolution dots/inch 


27.8 50 x 50 

16.7 60 x 72 

8.3 100 x 100 

Label/Forms/Barcode processor 


UNIVERSAL MICROPERIPHERALS LTD. 

233 London Road, Croydon, Surrey. Tel:01-683-0060 
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RIBBONS 

for PRINTERS or 
TYPEWRITERS 

200 GROUPS IN STOCK — 

NO CARRIAGE CHARGES 
DELIVERED OVERNIGHT- 
NO MINIMUM ORDERS 

ALSO 

PRINTWHEELS 

QUME ★ DIABLO ★ ADLER ★ SILVER REED 
RICOH ★ OLYMPIA ★ N.E.C ★ OLIVETTI 

NO MINIMUM ORDER — NO POSTAL CHARGE 

Tel: 041-956 1134 

DESCO 

106-108 CLOBER ROAD, MILNGAVIE, 
GLASGOW 


-SOFTWARE- 

PROFESSIONALS 

THORN EMI is looking for innovative, 
top-quality software to incorporate into a 
best-selling range of home computer 
products. 

If you are an experienced software 
author, and you’ve come up with an 
interesting, professionally produced 
piece of entertainment, educational or 
home management software, we’d like to 
hear from you. 

Your talents lie in programming and 
design. Ours are in marketing and dis¬ 
tribution. Together, we could put your 
program into homes all over the world. 
So don’t waste time. 

Call Patricia Mitchell on 01-437 3453 or 
write to us at: 

Acquisitions Dept, 

THORN EMI Software, 

5th Floor, Film House, 

142 Wardour Street, 
_London W1V 4PT_ 


A/eur/SxGL n. _ _ - N 

Buy from the NewBrain Specialists^ 

Please call for prices 

NEWBRAIN COMPUTERS 
EXPANDED NEWBRAIN SYSTEMS 

Printers Epson FX80, RX80, RX80 F/T, Shinwa CP80, Juki, Star Delta 
10 etc. Also, the fabulous new FT-5001 from KDC, From 
£239 + VAT. 

Recorder Sanyo DR 101 £39 + £5.85 VAT. Monitors: Sanyo and Peco 
"The NewBrain Dissected" by John Braga £8.50 + 50p P8rP (UK) 

Program tape £9.95. Book and tape £18.45 (Post free in UK) 

"Getting more from your NewBrain" by Andrew Pepper and Michelle Clark £7.50 

Software Technical Manual £30 + £2 P&P (UK). Most Cables now in stock 

NewBrain Software Selection 


RUFAL (W) Super new adventure. 

BRAINZAP ASSEMBLER (W) An interactive asse 
world of Z80 machine language. 

DARK KNIGHT (W) Graphics adventure game with n 
MONITOR (W) The memory manager. Examine, fill, 

DISASSEMBLER (WjUnravel the secrets of the New 
. DATABASE (G) Includes sort and search on any fielc 
NEWBAS (B) Powerful machine code assembler. 
LIFE SEARCH (W) (Adventure) Can take two lifetime 
BRAINTEXT (W) Easy-to-use and very practical W/P. 
STAR TREK (W) Rid the Galaxy of the Klingon menac 
BRAIN CHASE (W) Two new fast-actior 

NEWBRAIN INVADERS (W) 'arcade' games. 

SeText Powerful new command-driven W/P 

CHESS The Best seller! 

9 HOLE GOLF (W) Random holes. 

MAZE RUNNER (W) 3 maze chase 
BRAIN BOX.Database with power 

ACCOUNTING SOFTWARE: Plea: 

Software suppliers: 

B = Brainwave, G = Gemini, 


arch facilities 


AUTHORS - DO YOU HAVE A PROGRAM WE MIGHT SELL? 
MAIL ORDER — Free delivery UK for orders over £5 
Callers by prior appointment only, please 
To obtain your NewBrain etc., ring us on Stevenage (0438) 812439 
(ACCESS welcome) or send cheque/PO/Access number to: 


ANGELA ENTERPRISES mm 

4 Ninnings Lane, Rabley Heath, Welwyn, 

Herts AL69TD. Tel: Stevenage (0438) 812439 




AT LAST ! A SENSIBLE 
PRINTER STAND AT A 


Patents Pending. 

■ Stands neatly on a desk top. ■ Printout stacks tidily in the 
tray. ■ Supply paper locates underneath the printer - can 
stay in its carton for convenience. ■ Sturdy design, brandy 
white finish only. ■ Discounts for multiple orders. 


Accommodates most makes of 80-character printers 
including ■ EPSON MX80 ■ MICROLINE 80 

Send coupon or telephone for details. 

Advanced Resources. St. Gabriels, Much Birch, Hereford HR2 8HY. 
Telephone: (0981)540 262 

Please send leaflet and order form for the Advanced Printer Stand. 

Address:--- 


State 
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BACK ISSUES SERVICE 


Here is a complete guide to all available back issues of PCW. A quick guide to their contents 
is shown below. Check the coupon overleaf for the issues you require 


Vol3No6(June 1980) 
BENCHTESTSAND 
REVIEWS 
Hardware: 

TRS-80II 

Pcriflex630/48 

Softy Eprom Programmer 

Exatron Stringy Floppy 

FEATURES 

Prestel Report 

ZXOInterrupts 

IEEE-488BusAt Work! 

PROGRAMS FOR: 

PET.Ukl01.MK14 



Vol 3 No 12 (December 19801 

BENCHTESTSAND 

REVIEWS 

Hardware: 

RaanndSPI 
Microwritcr 
Micro Tovs 
FEATURES 
Computer Art 
CRAM 

PET Pools Predictions 
Screen Layouts 
PROGRAMS FOR: 
TRS-80. PET. MZ80. UK101 


--Personal, -m 

Computer 



Vol 4 No I (January 1981) 
BENCHTEST 
TransamTuscam 
FEATURES 
RealTime Control 
Finite State Automation 
Singing PET 
PrinterSurvey 
PROGRAMS FOR: 
TRS-80. PET 

Vol4No3(March 1981) 
BENCHTESTSAND 
REVIEWS 
Hardware: 

Onyx C8002 
Bigboard 

HP34C (Calculator) 
Software: 

MTU Instrument Synthesis 

FEATURES 

Unix OS 

Printerfacing 

ALC Circuit 



Data Compression 
PROGRAMS FOR: 
TRS-80. PET 

VoI4No5(May 1981) 
BENCHTESTSAND 
REVIEWS 
Hardware: 


Software: 

Magic Wand (WP) 
MVTFamos(OS) 



Vol4No6(June 1981) 
BENCHTESTSAND 
REVIEWS 
Hardware: 

NECPC8001 

ZX81 

Software: 

MP/M(OS) 

Wordpro 4 
FEATURES 
RadioTeietypc 
Cassette Interface Project 
PROGRAMSFOR: 
UKlOl.Zor, PET 


-Personal. 

Compute 



Hardware: 

Sharp PC-3201 
Acorn Econet 
Software: 

Format 80 (Apple WP) 

FEATURES 

Shogi 

TRS-80 Accident Research 
The ZilogZ8 Family 
PROGRAMSFOR: 
ZX80.UK101. TRS-80. PET. 
MZ-80K.ZX81 

Vol4No8( August 1981) 
BENCHTESTSAND 
REVIEWS 
Hardware: 

Tandy Model III 

Lexisoft Spellbinder (WP) 

FEATURES 

PrinterSurvey 

Viewdata Update 

Microholism 

PROGRAMSFOR: 

ZX80. Apple, MZ-80K. PET 



Vol4Nol2(Decemberl981) 

BENCHTESTSAND 

REVIEWS 

Hardware: 

Sharp MZ80B 
Philips P2000 
FEATURES 
Explor(part 1) 

BBCMicro: The Background 
Apple Turtle Graphics 
School Network 
Forth 

CubicSplineCurve Fitting 

PROGRAMSFOR: 

PET.ZX81 


-Personal. 

Comjrat 





Vol5No3(March 1982) 
BENCHTESTSAND 
REVIEWS 
Hardware: 

HP-125 
Texas 99/4A 
Software: 

CompsoftDMS 

FEATURES 

High Density VDU Board (part 


Choosinga Database 
DP Managers’ Guide to Micros 
(part 3) 

3D Graphics 
PROGRAMSFOR: 

Nascom, ZX81, MZ-80K, 
TRS-80 

VoI5No4(Aprill982) 

BENCHTESTSAND 

REVIEWS 

Hardware: 

Monroe OC8820 
S100 Colour Board 
Software: 



FMS-80(Dbase), 

FEATURES 

DP Managers’ Guide to Micros 
(part 4) 

Logo 

DIYData Screens 
Comal-80 

High Density VDU Card (part 


Vol5No6(June 1982) 
BENCHTESTSAND 
REVIEWS 
Hardware: 


Spectn 

MZ-80 


-80A 

Sharp PC1500(Calculator) 
Software: 

DBMS2 

FEATURES 

Lisp 

Picture Theory 
DP Managers’ Guide to Micro 


PROGR4 



BENCHTESTSAND 

REVIEWS 

Hardware: 

NewBrain 

Mimi801 

Software: 


Silicon Office 
FEATURES 
UCSDp-system (parti) 
Anatomy of the BBC 
Micros in the classroom 
PROGRAMSFOR: 
TRS-80, PET, UK101. Alt 



BENCHTESTSAND 
REVIEWS 
Hardware: 

Microwriter 
Olivetti M20 

HP15C&HP16C(calculators) 

Software: 

Aquila(Dbase) 

Select (WP) 

E40 (File Compressor) 

FEATURES 

UCSD p-system (part 3) 

Logo in Microsoft Basic 
RS232 Interface (part 2) 

BBC Colour Hi-Res 
PROGRAMSFOR: 

Apple, Genie, ZX81. PET, 
BBC,TRS-80 

Vol5NolO(October 1982) 
BENCHTESTSAND 
REVIEWS 
Hardware: 

HP-86 

Positron 9000 
Software: 

Personal Pearl (Dbasc) 
FEATURES 
Benchmarking 
BBCStereo Graphics 
File Searching 
Database Designing 
CP/M-86vs MS-DOS 
Apple 11 Clock Card (part 1) 
PROGRAMSFOR: 

Sharp PC-1211 Calculator. 
ZX81.PET 



VolS No 12 (December 1982) 

BENCHTESTSAND 

REVIEWS 
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Readers should note that all mall order 
subscriptions, binders and back issue 
enquiries must now be addressed to 55 
Frith Street, London Wl. 

However, for personal callers only, a 
selection of PCW back issues, binders, 
micro-computing books etc can be 
purchased from the shop at 14 Rathbone 
Place, London Wl. 


Motorola MC68000 educational 
board 
Software: 

Computer Scrabble 


Database comparison 
Intelligence test for computers 
PROGRAMSFOR: 

PET, T199/4A, Atari 400/800 

Vol 6 No 3 (March 1983) 
BENCHTESTSAND 
REVIEWS 
Hardware: 

G007 Graphics Board 
Corvus Concept 


Lynx 


DataPrism (Dbase) 
Wordhandlerll (Apple) 
VisiOn Mouse 
FEATURES 
Networking (part 2) 
IBM'sSecretMicro 
NottingDalelTeC 
Enhancingyour MZ-80K 
PROGRAMSFOR: 
Atari, MZ-80K, PET 


Software: 

VisiCalc (Apple) 
Tomorrow’s Office (Sirius 
Database) 

Financial Director 

Crossword Magic (Apple) 

FEATURES 

Occam 

Lisp Eliza 

Cross Figures 

Logo 

Accountancy Packages 
PROGRAMSFOR: 

BBC, Apple, MZ-80K, Oric 1 
PET, Commodore 64, Spectr 


VoI6No7(July 1983) 
BENCHTESTSAND 
REVIEWS 
Hardware: 

Apple Lisa 
Epson OX-10 
Osborne Executive 
Epson FX-80 Printer 
Software: 

Microtax (Dragon) 

Omnis database 
ECalc (Epson HX-20) 
PolyForth (IBM PC) 
FEATURES 

Warnier Orr Programming 
(parti) 

Choosing Disks 
Micronet800 
Cryptography 
PROGRAMSFOR: 

BBC, Atom, ZX81, Spectrum 
Genie, MZ-80K. TRS-80. 
Apple 


Vectrex Arcade System 

Fortune 32:16 
Sord M5 

NCR Decision Mate V 
Tandy TRS-80 Model 100 
Software: 

Acornsoft View 
Stable Software SCRED 
Mathemagic/Graphmagic 

Apple Lisawrite 
Dataplan (Dragon) 

CUATITDCC 


Fitting 

PROGRAMSFOR: 


Vol6No9(Septemner 1983) 
BENCHTESTSAND 
REVIEWS 
Hardware: 

Pied Piper 
NECAPC 
Micro-Professor II 

TaswordTwo 
Psion Vu-Calc 
MicrolThe Spreadsheet 
Micropro Infostar 

FEATURES 

WarnierOrr Programming (pari 

Expert Systems 
Sharp Logic 
Program conversion 
Sirius Graphics (part 1) 
Computerising your business 
(parti) 

Random number generation 
PROGRAMSFOR: 

Atom, Apple, BBC. Spectrum. 
Atari, MZ-80K, TRS-80/Genie 

Vol 6 No 10 (October 1983) 
BENCHTESTSAND 
REVIEWS 
Hardware: 

Electron 


Tulip 

Future FX20 
Hyperion 
MicroDrive 
Software: 

Sage 400 

Micro FCS and Masterplannei 

Perfect Calc 

Delta 

Microsight 

FEATURES 

Warnier Orr Programming 
(part 4) 

Sirius Graphics (part 2) 
PROGRAMSFOR: 

Sharp MZ-80K, BBC‘A’ and 
‘B’, Lynx, TI99/4A and PET. 

Vol 6 No 11 (November 1983) 

BENCHTESTS AND 

REVIEWS 

Argus PPC 

Tandy MC-10 

Aquarius 


FEATURES 
Bulletin Boards 
Print Big 

Sort Trees for Beginners 
Summer computer camps 


Computerising your business 
PROGRAMSFOR: 

BBC, Dragon, Osborne, 
Newbrain, Atom, Oric and 
VIC-20 

Vol 6 No 12 (December 1983) 

BENCHTESTSAND 

REVIEWS 

DesQ 

NECPC-8201A 
C/WP Cortex 
SMT Goupil (1-3) 

Canon AS-100 

The Financial Planner 

Search and Find 

AGF Programmable Joystick 

FEATURES 

Check Your Digits 

Learning with Logo 

Music Micro, Please 

Plane Thinking 

Column Sort 

Sinclair Graphics and Sound 
DataCollater 1983 
Spreadsheet Analysis 1983 
Forth Benchmarks Round Up 
Benchmarks Summary 
Pascal Update 
PROGRAMSFOR: 
BBC,NewBrain,MZ80K, 
Commodore 64, Dragon, 
Spectrum, ZX81 and Oric. 

Vol 7 No 1 (January 1984) 

BENCHTESTS AND 

REVIEWS 

Ikon’s Hobbit 

AMS 3in Drive 

Brainstorm 

Tycom microframe 

Commodore 715 

Visuall 

BusiFile Falc 

Workslate 

FEATURES 

Music Micro, Please 

Data Collater 1983 

Interfacing the Apple 

PROGRAMS FOR: 

Sirius, BBC, PET, NewBrain, 
TRS-80, Video Genie, TI99/4A 


1984Microcomputer Benchtest Special 
£2.40inc.P&P 

h 20 leading micros reviewed by 

' “■ the PCW team. 

Desktop Computing 
£2.25 (Inc. P&P) 
Comprehensive guide 
; tousingmicrostohelp 
you inyour business. 

BINDERS 

Keep your copies in order 
with these strong, 
attractive yellow binders, 

£3.95 each (inc P&P) 


Any one issue £1.50; all additional issues £1.00 each. 
Benchtest special £2.40. Desktop Computing £2.25. 

I Binders £3.95 each. All prices include post and package. 

1 * A ~-. J -nuimff Air Mail postage add £1.00 per 

LgPublications Ltd, 



53/55 Frith Street, London W1A 2HG. Please allow 
up to 3 weeks for delivery and don’t forget to state your 
name and full address with your order. Please send me the 
following copies of PCW. I enclose a cheque/P. O. for £... 
Please tick appropriate boxes. 


I Volume 6 
7D 3 □ 6 □ 

fiz no 


Benchtest Special □ 
Desk Top Computing □ 

















































COMMODORE 64 




PANASONIC 
12" MONITORS 

£95 


monochrome green screen 
high quality and reliability 
genuine 80 character and high 
resolution display . 


RING NOW ON OUR 
HOTLINE 
0865 726639 




EPSON 

QX10 


Concordia the experts 

COMPLETE BUSINESS COMPUTER 
INSTALLED FOR UNDER £2,000 


Yes a complete system, Printer, Computer and programs for 
Accounting Spreadsheet and Wordprocessing, We supply spare 
disks, paper, dust covers, we even train your staff. Epson high quality 
equipment, Peachtree high quality programs (Peachtext, Mail list, 
Peachcalc) and Concordia expert help, an unbeatable combination to 
get you started. The simple to use QX 10. Ideal for the first time user, 
it also has the power and facilities to satisfy the most demanding 
expert. The price includes CP/M, MFBASIC twin double sided double 
density disk units, high resolution VDU, 192K RAM, a music 
generator and interfaces for RS232, Centronic parallel, and a light 
pen. Of course the QX 10 has 16 Bit precision, High resolution 
graphics, keyboard graphics, and many function keys. It also gives 








































JOYSTICKS 


NOW AVAILABLE 

Joysticks for: Self centring microswitch joysticks in the same 

Dragon case as our popular pot types. Available with 

BBC a variety of plugs to suit most popular micros, 

Tandy and interfaces (shortly) for. Spectrum and ZX 

Vic 81, these light action precise mechanism give 

Atari rapid, ultra reliable control of all your 

ZX81 favourite games. 

Oric Ask at your local dealer or distributor, or in 

Spectrum etc. the event of any difficulty contact us direct. 

Features: Compact size, precise action, long life, and competitive 
prices. Made in England by Flight Link, specialist manufacturers 
of joysticks for nearly 20 years. 

UK and export enquiries invited 


FLIGHT LINK CONTROL LTD 

^\e V hows- w “ n ' 


In fact all you require 
to operate your equipment. 

JAYS BUSINESS SERVICES 

1 Green Lane 

Amersham 

Bucks 

HP6 6AR 

Tel: Amersham (02403) 7340 


56-way I.D.C. connector and ribbon cable 
assembly, designed and manufactured by ' 
Varelco in conjunction with C.P.S. Ltd., to fit the 
Sinclair Spectrum computer. 

Available in both single and double end format 
Also available, paddle board to convert female 
connector to male plug format. 


Please send me the following: 
6" grey cable with 
connector each end 
9" grey cable with 
connector each end 
9" colour coded cable 
with one connector 
12" colour coded cable 
with one connector 
Connector only 

Paddle board for conversion 
to male plug format 

Prices include VAT and Post & Packing 

I enclose cheque/PO value £ _ 

Block capitals please 

Name____ 

Address_ 


£8.99 [ 
each L 

£9.49 [ 
each L 

£5.99 
each L 

£6.49 [ 
each L 

£4.95 f 
each L 

£1.99 r 
each L 


County _ 


Town 
.Postcode. 

r number he 


S lf paying by Access, enter number here 

□□□0 □□□□ □□□□ □□□□ 

Available from-. 

FtrSNOQd Road, Garretts Green,Birmingham B33 otq 

Reg, in England No. 306808_ 


COMPUTER SUPPLI 
DISKS RIBBONS/LISTING 
PAPER/LABELS PRINTWHEELS/ 
PREPRINTED STATIONERY ETC 


From the people who really know. 









































DIRECT DISK SUPPLIES 


no-nonsense warranty I 

Full exchange or refund if not 
satisfied. Your satisfaction is our 
best advertisement. Our parent 
company has been selling mail¬ 
order for 7 years. 



HOW TO ORDER: 

. Complete the coupon below and post with 
your cheque. Use our FREEPOST address for 
minimum cost, or send first class for extra speed. 

I 2. Urgent orders:- DIAL-A-DISK. 01-541 1144. 

’ Dictate your order with a credit card number 
and they're as good as received. COLLECT 
FROM OUR OFFICES - phone and they will be 
waiting foryou. From 10.00 to 17.00 Weekdays. 
(Other times by arrangement). 


3. Crucial.Orders Same day service, phone 
01-541 1144 to arrange. We guarantee you will ! 
receive them. If not we'll refund the carriage. 

4. Official orders-Orders from Official bodies 
are very welcome (eg Govt. Depts. Local 
Authorities, Universities etc.). Tenders for large 
purchases will receive immediate attention and 
low bulk prices. Urgent official orders by telex 
to 932905 (LARCH G). 


BARGAIN BOX 

BASF disks at low, low prices. £12.99 + 
VAT. BASF 1SSD single sided single 
density disks (BASF equivalent for 
Dysan 104/1). APPLE, COMMODORE 64, 
VIC-20, BBC, or any other single density 
machine. Why pay more for unused 
double density, they don't last any 
longer! 

£14.99 + VAT BASF 1SDD single sided 
double density disks (BASF equivalent 
for Verbatim 525-01, Dysan 104/ID). 
Special prices are so low that 
promotion items are excluded. A 


To: Direct Disk Supplies Ltd., FREEPOST, 29 Dagmar Road, Kingston, Surrey KT2 61 


Code 

Qty 

Description 

Pri 













El 80 


E180 videotape per 30 disks* 

1 


‘excluding Bargain Box 



Nett price 

Carriage _ 

Subtotal 

VAT 15% _ 

Total payable to DD5 £ 








































































































































VER - WORD 

THE WORD PROCESSOR 

For Microcomputers running CP/M™ 

You will not believe the power of Word 
processing software that VER-WORD can 
bring to your machine. 

• easy to learn and use 

• what you see is what you get 

• ideal separate command and edit modes 

• powerful block text commands 

• sophisticated column manipulation 

• mail merging included 

Write now for full specification brochure. 


l°Rgetheft F a ERS 
damage to 
computer! 


prospects Of 


CAN YOU AFFORD 
SIMPLY TO HOPE 
YOUR INSURANCE 
IS 0.K? 


m 

VERWOOD SYSTEMS 
Verwood House 
High Street. 

West Haddon, 
Northants NN6 7AP. 


CP/M™ is a registered trade mark of Digital Research, Inc. 



FORMULA ONE AND STEERING WHEEL 

For Sinclair ZX Spectrum 16K & 48K 


THEGAME 

Based on current formula one levels of acceleration, braking and roadholding, with 10 
circuits to choose from (one on 16K version) including Silverstone, the world's fastest 
grand prix circuit, this program has been developed forthe ultimate in realism with the 
help of The Jim Russell International Racing Drivers’ School at Silverstone. It has four 
stages-lnstruction, Practice, Qualifying and Race-with eight cars racing against you 
in wet or dry conditions. Incredible sound effects and smooth 3D action graphics give 
you all the speed and excitement of motor racing. 100% machine code. 


| Following the continuing success of 
| computer insurance for users we have developed 
| for computer dealers, software 

houses and allied businesses giving:— 

u ★ WIDE COVER ‘All Risks’ anywhere in the U.K. 

including transits, demonstrations, 
hotels, exhibitions, equipment ‘on loan’. 
Professional Indemnity and Legal 
Expenses insurance optional. 
^LlilxLllLLLLIlLi ; 9 gives you 
excellent value for money with 
significant premium savings. Are your 
present premiums based on ‘video’ 
rates? 

All and 

policies are 

underwritten by members of the British 
Insurance Association. 

Extra savings for members of the 
Computer Trade Association. 

Computer Insurance for Users 

gives:— 

★ SAVINGS Very significant savings over the cost 

of a full maintenance contract 

★ CHOICE Repairer of your choice coupled with a 

speedy, efficient claims service 

★ AUTOMATIC ADDITIONAL COVER 

a) ‘All Risks’, including transit, On all equipment 

b) Additional expenses, including those of hiring 
alternative equipment and recompiling data etc. 


§ 

h ★ SAVINGS 

i 

H 

D 

O 

g ★ SECURITY 
★ DISCOUNTS 


THE STEERING WHEEL 

Naturally you cannot steer a racing car effectively by pushing buttons or 
wiggling a joystick so we have developed a steering wheel that fits to the 
Spectrum. With one hand on the wheel (the other free for braking and 
accelerating) it gives the level of precision needed to steer the car on the 
fastest line through the corners and correct a skid when you overdo it. The 
Wheel is strongly made and thanks to a brilliantly simple design we have 
to!\ able \Q the COSt down to a minimum, it willbe used for many 



Quotations from (quote full value of computers and stock):— 


HALSEY & COMPANY 
205 Passage Road, 

Bristol, BS10 7DL. 

Avon. 

Telephone (0272) 503716 


independent ^^^ mputer Trade Associauon 

Official Brokers tot^encres 
KpptoNed UWV 





























COPAMINTELLIGET PC-301 

PERSONAL COMPUTER 



PC301 SPECIFICATIONS: 
Microprocessor: Intel 16 bit CPU 8088 
Operation System: MS DOS 2.0 
(Licensed by Microsoft Corporation) 

User Memory: 128K Expandable to 512K 
Disk Drives: Dual DSDD 720 Kbyte 
interface: 2 Serial RS 232 Port 
l Parallel Centronics Port 
8 Expansion Slots 

Power Supply : lOOVV Enough to Support Hard 
Disk 

Keyboard: Capacitor Type 50 Million Strikes 
Resolution: 640 x 400 Dots with 16 Colours 
Calendar Clock 

FROM <£1800 

AVAILABLE SOON IN ARABIC/ENGLISH 
LANGUAGE 



G BASE-64A 

Dual processor Z80 and 6502 
based system with 64K memory 
expandable to 192 Kbyte. 
Keyboard: 72 typewriter style 
ASH keyboard. 63 function keys, 
31 one key command, all with 
upper/lowercase function. Built 
in mini-writer. 

Self-test to check Rom, sound, 
pattern, color and Ram. £320 
Also available in ARABIC/ 
ENGLISH language. 


INTERFACE CARDS FOR 
APPLE™ 

• 8088 processor card for 
Apple™ PC to run the DOS 2.0 
and CP/M-86 operating 
systems software 

• Z80 card 

• 80 column card 

• 128K Ram card 

• RS232 

• Language card 

• Eprom writer card 2716,2732, 
2764,2516,2532,2564 

• Printer buffer card 

• PAL colour card 

Other cards: 6809 card, IEEE 
4888 card, Wild card, Music 
card, 16K Ram card& 
Communication card. From 
£35 



Multitech slimmer half-height 
5.25-inch minifloppy disk drive, 

100% high quality, Apple™ II 
compatibility. This slim, stylishly 
designed drive provides 143 
Kbytes of storage with 35 track 
compatibility. The slimmer 
provides a 34 pin standard 
format interface for use with the 
IBM™ PC. £180 


PRICES EXCLUDE VAT, P&P. SPECIFICATION SUBJECT TO CHANGE 


SOLID STATE NUTRONICS LTD 

70 BROOKWOOD ROAD, LONDONS Wig SB Y 
TELEPHONE 01-7881982 TELEX 88120&31\UpffQjyp 


340 PC W 





















OLVE 

from “* 3X6 to the computer. As we develop and adapt our 
-pmputers, so too must the languages we use to program them change The Forth 
tanguage 1S the nextstep m Primary languages for the computer 

® The Microkey 4500 Computer is the first of its kind. 












programmable 

JOYSTICK ' 





AGFPROGRAMMABLE INTERFACE 
Recoenised as the only true Hardware 
Programmed joystick interface this product 
offers all the features associated with such a 
design. 

You can use any Atari-compatible joystick 
controller with any software for your Sinc¬ 
lair Spectrum or ZX81, not just those with a 
joystick option. 

Movement of the joystick is recognised by 
the computer exactly the same as pressing 
the appropriate control keys, and can there¬ 
fore give the most immediate response to 
that movement. The hardware programmed 
design works with all possible key-reading 
methods, both BASIC and Machine Code. 
Eight directional movement, with or with¬ 
out the fire button being pressed, can be 
achieved by only programming the left, 
right, up, down and fire keys required by 
the game. 

Programming is achieved by a two-digit code, 
which is looked up on the Programming 
Chart supplied, for each direction and firing 
button. These two numbers are then sel¬ 
ected on a pair of leads which are clipped 
onto appropriately numbered strips on the 
interface. 

Once configured this can be marked onto a 
Quick Reference Programming Card for 
storing with the game. As the programming 
is not power dependent the interface can be 
immediately used when next switched on. 
The keyboard remains fully functional and 
can be used simultaneously with the joy¬ 
stick. 

An integral rear expansion connector means 
there is no need to remove the interface to 
connect other peripherals. 

NB. A recent design improvement now 
means that the AGF Programmable Interface 
works with the new Quickshot II rapid 
“Auto Fire” feature. 



PACKAGE CONTENTS SUPPLIED 


Programmable Interface Module as illus¬ 
trated, complete with clip-on program¬ 
ming 


One pack of ten Quick Reference Pro¬ 
gramming Cards for at-a-glance setting 
to your games requirements. 



KEY FEATURES 

★ Programmable design gives TOTAL soft¬ 
ware support. 

★ Accepts Atari, Competition Pro, Wico, 
Starfighter, Quick Shot, Le Stick etc. 

* Rear extension connector for all other 
add-ons. 

* Free demo program and instructions. 


16.95 


'Quickshot tf Joystick 

NEW IMPROVED GRIP - BUILT-IN STABILIZING SUCTION CUP* 
3E BUTTON-RAPID AUTO FIRE SWITCH-TOP 


FROM: MR/MRS/MISS 

ADDRESS 



SEND C.W.O. (NO STAMP NEEDED) TO: A.G.F. HARDWARE, DEPT.~CWp~ 


FREEPOST, BOGNOR REGIS, WEST SUSSEX, P022 9BR 


PROGRAMMABLE INTERFACE 


JOYSTICK(S) 


2X81 D ZX SPECTRUM □ Please tick 
-f WQur/v/rs EXPORT PRICES ON APPLy 













































NEW 

FLIGHT ZERO ONE FIVE 
THE FIRST REAL FLIGHT 
SIMULATOR FOR THE 
UNEXPANDED VIC 20 

ONLY £5.95 INC. 


AVAILABLE NOW FROM: 

FERRANTI & DAVENPORT LTD 
FERRANTI HOUSE 
GRAFTON WAY 
BASINGSTOKE 
HANTS RG226HY 


DEALER INQUIRIES 
WELCOME 


ACCESS/BARCLAYCARD ORDERS ON 0256 69966 (7 LINES) 


From The SUBLIME I To The RIDICULOUS 


Why be content simply with a word 
processing package, when we can 
offer you the ultimate business micro 
system. 

Act Sirius- One of todays most popular 16 

bit micros. Available in a 
choice 

of disk capacities from 1.2 MB 
up to 10 MB (Winchesters) to 
suit your requirements. 

Silicon Office - The ultimate software package 

combining powerful word 
processing with spread sheet 
calculator and full information 
management. 

And Much More - We also offer a wide selection 
of Daisy Wheel and Dot Matrix 
Printers, plus a full range of 
business software. 

Compare Our Prices We are confident that we can 
- offer the best service at the 

keenest prices. 

For further details contact: 

M.S. Consultants 
(Cambridge) Ltd. 

Bridgefoot House 
159 High Street 
Huntingdon PE18 6TF 
Tel: 0480 51721 


A Complete Word Processing System 
with letter quality print for 
just £999.50 inc. VAT 

Yes it may sound ridiculous but we have 
shaved our margins to the limit so that we 
can offer a word processing package that is 
within the reach of the small business user 
or the enthusiastic amateur. 

SHARP MZ-80A Cassette based Micro 
Computer 

WDPRO-A Word Processing Software 
BROTHER HR15 Daisywheel Printer 
PLUS 80 columns MZ-80A Modification 
PLUS All interfaces 

Including Delivery 

Don't Delay- Contact us before sanity 
returns 

M. S. Consultants 
(Cambridge) Ltd 
Bridgefoot House 
159 High Street 
] Huntingdon PE18 6TF 
J Tel: 0480 51721 




PCW343 



























ONE NEW YEAR RESOLU1 A 
WORTH KEEPING-AIHV 0 
FROM YOUR LOCAL BYTE! IOP. 


PRICES EXCL. VAT 


...347.00 


B.C« 
MICROCOMPUTER 

ACORNSOFT IN STOCK 

BBC Micro Model B. 

Microvitec 14' Colour Monitor inc. 

Cables.215.00 

12" Monochrome Monitor.115.00 

Single Disk Drive 100K includes 
Disk Cable and Format Disk 

and Doc.199.00 

Dual Disk Drive 200K includes Disk Cable and 

Format Disk and Doc.360.00 

Dual d /s Disk Drives BOOK includes 
Disk Cable and Format Disk 

and Doc.610.00 

Torch Z80 Disk Pack Inc. CP/ M Compatible Op. 
System 96K RAM, Perfect Writer, Perfect 
Speller, Perfect Filer, Perfect Calc plus Comanex 
Business Management Game and 

Torchnet Software.730.00 

Disk Interface.95.00 

Epson RX/80.298.00 

BBC to Epson Cable.24.00 

Games Paddles.11.30 

Selection of business, educational, graphics 

and games software availablefrom.3.50 

Selection of teach yourself BBC publications 



PRINTERS-IMPACT 

NEW LOW ANADEX PRICES 
NEW ANADEX MODELS NOW AVAILABLE 
Anadex DP9501B 150CPSwith High 

Density Graphics.950.00 

Anadex DP9625B 240CPS, low Noise. 
Enhanced, Condensed and Double Pass 
Correspondence Quality Mode 

at60CPS.1135.00 

Anadex WP6000 Dual Mode Printer 150/180 
CPS Correspondence Quality, 200 /330CPS 
Draft and Graphics Mode. Diablo 630 Protocol 

Emulation.1995.00 

Epson RX8080CPS.289.00 

Epson RX80F/T80CPS.319.00 

Epson FX80160CPS.438.00 

Epson FX100160CPS.569.00 

Epson MX100F/T III 100CPS .499.00 


PRICES EXCL. VAT 
NEW LOW ENTRY LEVEL PRICES 

COMART 

COMMUNICATOR 

Clearly the most price competitive modular 

-system — “ J —- 

lily-in 


PRINTERS-DAISY WHEEL 

Brother HR1.650.00 

Diablo 620R025CPS.750.00 

Diablo 630R0.1995.00 



PRICES EXCL. VAT 

COMART 
COMMUNICATOR 
Z80A MODULAR SYSTEMS 

NOW WITH 40M BYTES HARD DISK DRIVES 
Comart CP100 'Communicator' Micro 
Computer Z80A Processor, 64K Byte Memory, 
Dual 5'A " Floppy Diskette Drives each storing 
390K Bytes of Data .Dual Serial and Parallel 
Ports. lOSIotSlOO. Bus CP/M Version 2 

Bus.CP/M included..1595.00 

Comart CP200 as CP100 except Dual 790K 

Byte Diskette Drives.1895.00 

Comarf CP500 as CP100 except one 790K 
Byte Diskette Drive and one 5" Winchester 
Drive having 5.4M Bytes of Formatted 

Data.2995.00 

Comart CP520 as CP100 except one 790K 
Byte Diskette Drive and one 5" Winchester 
Drive having 21,6M Bytes of Formatted 

Data.3995.00 

Comart CP542 as CPIOO except one 790K 
Byte Diskette Drive and one 5" Winchester 
Drive having 43.5M Bytes of formatted 
data.4995.00 

COMART pR'Ces excl. vat 

COMMUNICATOR 8086 
MODULAR SYSTEMS 

NOW WITH 40M BYTES HARD DISK DRIVES 
Comart CP1202 CommunicatorMicro 
Computer6MHz 8086 Processor, 256K Byte 
Memory with Parity, Dual 5'A" Floppy Disk 
Drives each storing 790K Bytes. Dual Serial 
and Parallel Printer Ports 10 Slot S100 Bus inc. 

CP/M86 .2295.00 

Comart CP1502 As CPI 202 except 1 x 790K 
Byte Diskette Drive and 1 x 5" Winchester 
Disk having 5.4M Bytes of Formatted Data with 
256KByte Memory.3545.00 


Comart CPI ^4 As CPI 202 except 1 x 790K 
Byte Diskette Drive and 1 x 5" Winchester 
Disk having 21.6M Bytes of Formatted Data 

with 256K Byte Memory.4545.00 

Comart CPI 542 as CP1202 except one 790K 
Byte Diskette Drive and one 5" Winchester 
Drive having 43.5M Bytes of formatted 
data.4995.00 

COMART CP 520MP 
MULTI-PROCESSING- 
MULTI-USER SYSTEM 
PACKAGE 

The CP520MP is the new top specification 
multi-user/multi processing introduction 
to the renowned, expandable Comart 
Communicator series. This true multi¬ 
processing system allows one 
Communicator to be shared by up to five 
users, each having their own dedicated 
Z80A Processor and 64K Bytes of 
memory with no problems of system or 
processor degradation. Each individual 
work station can run CP/ M Software in a 
true multi-user caaoc 

environment. WWOexVAT 




The most significant microcomputer 
introduction for years and an 
established best seller. Its tremendous 
versatility means that it can be 
employed by for example, the small 
businessman as a stand alone desk top 
system, or the large desk corporate user 
as an intelligent terminal for a main 
frame. There's also the exciting new high 
performance high speed version the 
IBM PC XT. At the Byteshop, we can 
offer you the widest portfolio of IBM 
software and programmes plus add on's 
and add in's. This month's system offer 
is the IBM Personal Computer with dual 
320Kbyte diskette drives, 128Kbyte 
memory. UK keyboard and screen, PLUS 
DOS operating system and 
asynchronous interface dard. 

2820.00 ex VAT 


IBM PC Dual 320K Byte Disk Drives 64K Byte 

RAM UK Keyboard and Screen.2477.00 

IBM PC Dual 320K Byte Disk Drives 128K Byte 

RAM UK Keyboard and Screen.2820.00 

IBM PC XT1 x320 KB Floppy Disk plus 
1 x 10 MB Hard Disk, 128 KB RAM, ASYNCH 
COMMS, D0S2.0,UK keyboard and 

screen.4440.00 

IBM Colour AdapterCard.216.00 

IBM Printer inc. Stand and Cable.509.00 

MICROVITEC Colour Monitor 

High Res.550.00 

KAGA Colour Monitor Med Res.335.00 

EPSON FX80 PRINTER inc. cable.478.00 

SOFTWARE FOR THE 
IBM PC/XT 

123 Business Management Package . .359.00 
BSTAM Byrom Communications 

Package.133.00 

CD/R language.226.00 

CALCSTAR Micro Pro Financial Planning 

Package.116.00 

CBASIC Compiler (CB86) 0/ R Basic 

Language.217.00 

CBASIC/86 Digital Research 

language.133.00 

CCP/M-86 Digital Research Concurrent 

CP/M Operating system.226.00 

CP/ M86 For IBM PC D/R Operating 

System.39.00 

CARDBOXCaxton Database.155.00 

DATASTAR Micro Pro Database 

Package.175.00 

DBASE II Ashton-Tate Database 

Package.437.00 

EASYFILERIUS Database Package.258.00 

EASYPLANNERIUS Financial Planning 

Package.161.00 

EASYSPELLERII, IUS Word Processing 

Package.145.00 

EASYWRITERII, IUS Word Processing 
Package.226.00 


FINANCIAL PLANNER Ashton-Tate Financial 

Plan.437.00 

FLIGHT SIMULATOR Microsoft Training/ 

GamesPackage.37.00 

FRIDAY! Ashton-Tate Database.195.00 

INFOSTAR Micro Pro Database/ 

Reporter.295.00 

MAILMERGE Micro Pro Word Processing 
Enhancement..145.00 


MULTIPLAN Financial Spread Sheet.... 199.00 
PASCAL MT+86 Digital Research 

Language.267.00 

PERSONAL PEARL Pearl Application 

Generator.190.00 

Pl/l-86D/RLanguage.500.00 

REPORTSTAR Micro Pro Reporter.210.00 

SPELLSTAR Micro Pro Word Processing 

Enhancement..145.00 

SUPERCALC Sorcim Financial Planning 

Package.126.00 

SUPERCALC 2 Sorcim Financial Planning 

Package.195.00 

TIM III Database.399.00 

VISICALC Financial Spread Sheet.168.00 

WORDSTAR Micro Pro Word Processing 

Package.295.00 

WS + MAILMERGE Micro Pro Word Processing 

Package.390.00 

WS + SPELLSTAR Micro Pro Word Processing 

Package.415.00 

WS + MM + SP/S Micro Pro Word Processing 

Package.510.00 

See also CP/ M86 software listing. 

GAMES FOR IBM PC/XT 

Microsoft Adventure.27.00 

Adventure in Serenia.29.00 

Casino Games.29.00 

Microsoft Decathlon.29.00 

Our Microserve Centres in all our stores can 
offer full maintenance anr) service facilities 
forthelBMPC. 


COMART MULTI USER 
CONFIGURATIONS 

CP520 MP Multi Processing Communicator 
System c/wl x Z80Amainand5 x Z80A 
slaves. 64KByte main memory + 5 x 64K 
Bytes, 1 x 790KByte Diskette Drive + 

1 x 5" 20 Mega Byte Winchester Disk Drive, 

12 Serial & 6 Parallel Interfaces. Inc. CP/M & 

Multi processing system software.£6995. 

Comart CP520/M CP520 Communicator 
System with 256K Bvie Memory and 6 Serial 
Interfaces Includes CP/ M and 

MP/Mll.4995.00 

Comart CP 1525/MCP1520 Communicator 
with a total of 512K Byte Memory and 
10 Serial Interfaces Includes CP/ M86 and 

MP/M86.5995.00 

Comarl CP500/M CP500 Communicator 
System with 256K Byte Memory & 6 Serial 
Interfaces inc. CP/M&MP/MII.3995.00 


BYTESHOP FOR THE PROFESSIONAL 














































































































COMART 
SUBSYSTEMS 

Comart CB200 Cartridge Tape I 

Subsystem for Hard Disk. 

ComarlHD5205" x 20MB).. 

Subsystem (requires HDCONT or 

toaCP520orCP1520). 

ComartHDCOHT Winchester! 

2,20MByte Drives. 

ComartFD8008" Floppy Singlr 
Subsystem; Single Sided, Singlr 
3740 Compatible (requires C-ll 

S100 BOARDS 

Comart CRAM6464K Byte Dyr 

Bank Select. 

Comart CMPUMulti- 

with Z80A Slave Processor, 641 
RAM 2X Serial&lXParallel Inter 
Comart CRAM256 256K Byte r 
with Parity. 8 and 16 Bit Data. II 
Compatible. Also supports 8 Bit I 

Switching. 

Comarl C-CPU86 8086 Proces 
Dual Serial and Parallel Ports. Mr 

EPROM and 4K RAM. 

Comart C-IFDC Intelligent I 
Controller with Z80A Processor 
Comart C-CPU Z80A system r 
incl.2Serial/l Parallel Port.. 
Comart4S104ChannelSyncr 
Interface Board. 

VDU’S& MONITORS 

Comort WY100 Visual Display Terminal, Green 
Display, 24 x 80 and Status Lines. Detached 
105 Key Keyboard with Numeric Pad, Function, 
Cursorand Editing Controls. Swivel and Tilt 

Display inc.WYWORD.675.00 

Comart WY101 VDUwithtwol 

Memory. 

Comart WYWORD Wordstar op 

Volkercraig 4404. 

Volkercraig 4404WS. 

12" Green Screen Monitor. 

DISKETTES 

DYSAN 5 1 /*" 48TPI SOFT I 
SECTORED 

Single Sided, Single Density. 

Single Sided, Double Density. 

Double Sided, Double Density 

DYSAN5 1 /*" 96 TPI SOFT ( 

SECTORED 

Double Sided, Double Density . 

DYSAN 8" IBM 3740 FORM 

Single Sided, Single Density.... 

Single Sided, Double Density... 

Double Sided, Double Density . 

Byleshop 5'/«" Single Sided, Si 

Density. 

Byteshop 5 ’/«" Double Sided, C 
Density. 

CP/M SOFTWARE 

BASCOM Microsoft Basic Cor 
BASIC-80 Microsoft Basic Inf 
BAZIC Micromikes Basic Lang 
BSTAM BYROM Software Comr 

Package' . 

BSTMS BYROM Software Communications 

C-86 D/ R C Language witli infix Version 7 

Compatible Run Time Library.226. 

CALCSTAR Micropro Financial Planning 

Electronic Spread Sheet Package.116. 

CARDBOX Caxton Store/Search 

CB80Digitai Research Basic Compiler 323. 

CB86D/R Basic Compiler..226. 

CBASIC Digital Research Basic 

Language.100. 

CBASIC/86 D/R Basic Language.217. 


CIS COBOL Microfocus COBOL 

Language - .425.00 I 

COBOL-80 Microsoft COBOLCompiler.549.00 I 
CP/M-86 DISPLWR Digital Research Operating I 

System.210.00 I 

DATASTAR Micropro Database I 

Package.175.00 I 

DBASE II Ashton-Tate Relational Database 

-H ZIP*.437.00 I 

FILESHARE (CIS) Microfocus Utility' ..250.00 I 
FILESTAR Microsec's Disk Reformatter CP/M to I 
IBM, DEC, Motorola and Intel Formats ..110.00 I 
FINANCIAL PLANNER Ashton-Tate Financial I 

Plan - .437.00 I 

FORMS 2 Microfocus Table Maker - .110.00 I 

FORTRAN-80 Microsoft FORTRAN 

Compiler.369.00 I 

FRIDAY! Ashton-Tate Database.195.00 f 

GBS Bytesoft General Business System 795.00 
INFOSTAR Micropro Database Reporter295.00 

ISL Bytesoft Accounting Package.1095.00 

LEVEL II COBOL Microfocus Language* 965.00 
MACRO-80 Microsoft Macro 

...149.00 



MAILMERGE Micropro Wordprocessing ■ 

Enhancement to link with WORDSTAR* 145.00 ■ 1 JHA 

MARS Sapphire Business System - 395.00 ■ Of ■ / /{ \ D ) n ) /' XJ/' ■ 

MICROSTATEcosoft Statistics Package 217.00 ■ / j f .H fl r 1 

I ^SSKKJKrs?' SHSSSSSa"**r».. 

PASCAL/ MT+D/ R Pascal Language I price. Ergonomico|lvsM P H^ e "" ve re ^lutioniry 3 5-SSSSSW? m » 

with Speed Programming Tool.323.00 I sufficiently compact ° nd which offer 315k hwpc L d ? k dr,ves 

PASCAL/mt+86 Digital Research Pascal I a truly fransoorE b . e considered drive. The Aor ™.T es of sfora 9e per 

Language for 16 Bit Systems.387.00 I the mosSresSnn > . Sys J em - °neof operating system Wi,h ,hre * 

PEACHTREE BasicAccountingSystem I Apricot is the Mbrn 3 J ea,Ures ? ,,he MS-DOS2 ^rp/ S «j S o S i 0n<,0rd- 

PERSONAL BASIC d/r language*.97.00 I incorporated in the detachnM^ Tbe Apricot is software rnmIS 0!|es ■ 

PERSONALPEARL Pearl Data Base/ I function keyboard This°norm-f "1 “ n,m Wl,h bo,h the IBMPc nnrt°S£°e- b e 

RESCUE MBS Database.295.00 f„fi£ °," ;sefvea s an entry line for Also 6 . and IBM software listina 

supercalcS orcim Financial Planning/ available. The monitor d ismlt- 1 ovo, lahle. “nguages. 

Budgeting Spread Sheet Package - 126.00, lines x 80chorocte«nwf ■ yis25 

SUPERCALC 2 Sorcim Financial Planning I res. graphics Ann * °? erin S high 

Package - .195.00 keyboardalsn hi f 400 Pixels. The 

SUPERSORT MicroPro Sort Utility,.145.00 lh ' s SSmS? 5 own 'mouse trai 






From 

I 1495 -1 


■ Allgoodsarenewondinclude factory warranties. 


SUPERSORT II Micro Pro Sort Utility.120.00 ht n ? selec tions on the scree? 

SUPERVYZ Epic Application Control.97.00 , ° be mad e Simply and easilv The 

T/ MAKER II Lifeboat Associates Financial A Pncot specification inr.u.rtL 6 

Package* Also available with Mailmerge I 

and Spellstar.295.00 I 

WP WORKSHOP MAC Ltd Training Guide for 

WORDSTAR or MAILMERGE.75.00 ■ Someifemsmaybesubjecttoadollar ....- - 

X BASIC Xitan Language.185.00 surchargeifthedollarexchangeratechanges ■ No refunds on opened software. 

BASIC 86 Xitan language.250.00 more than 5 cents. Prices will be adjusted in line ■ Orders from Government Depts., Colleges & 

WS PROFESSIONAL Micro Pro Word with the rate prevailing at the time of purchase. BFPO addresses welcome for orders above £25. 

Processing Package.414.00 ■ Prices subject to change without notice 1 Leasing & HP facilities a vailable—apply for 

E.&O.E.andarevalidforthecoverdatelifeof written details. I ■ 

Many Utilities, Programming Tools and Training this magazine (February 1984). ■ Detailed prices | ■ 

Packages available. Also extensive range of ■Whilstwecarryavastrangeofstock.we availableon 
diskette formats. Prices include configuration cannot guarantee that every advertised item request. 

on machines supplied by ourselves. We are *-- 1 -“ -■— 

totally committed to aftersales service and 
future support. 

• These software packages are available for 
both CP/ M and CP/ M86. 


will be available in each shop. 


ALL PRICES EXCLUSIVE OF VAT 

"BarclaycardVisa&Access [X|E 
cards taken in payment. ■■■ LL_ 

* Shop opening hours 9-5.30, check 
individual shops for details of Saturday 
opening times. 

• Phone Mail Orders accepted. Please cont 
nearest shop for P.P. & Delivery Rates. Reg 


WHERE TO FIND US: GLASGOW 

Now concentrated in our new spacious office/ 
showroom complex in St. Vincent Street, 
Byteshop Glasgow can offer the ultimate in 
microcomputer demonstrations. Manager 
Gordon Coventry and his experienced team are 
always available to discuss specific applications, 
whether you are a first time user, businessman or 
DP Professional. 




the BITE SBEP 

Your Specialist Computer Centre 


LONDON 

The Byteshop, 

324 Euston Road NW1 3BG 
Tel: 01-387 0505 

BIRMINGHAM 

The Byteshop, 

94-96 Hurst Street, B54TD. 
Tel: 021-622 3165 


GLASGOW 

The Byteshop, 

266 St. Vincent Street, G2 5RL. 
Tel: 041-221 8202 


NOTTINGHAM 

The Byteshop, 

92a Upper ParliamentStreet, 
NG1 6LF. Tel: 0602 470576 


MANCHESTER 

The Byteshop, 11 Gateway House, 
Piccadilly, Station Approach, 
Ml 2GH.Tel:061-2364737 


SOUTHAMPTON 

The Byteshop, 

23 Cumberland Place, SOI 2BB. 
Tel: 0703334711 


Members of the. 


* 


nart Group of Companies 












































































50 PEOPLE WILL BE VERY LUCKY THIS MONTH 
OVER£80OFF THISSPECTHAVIDEOPACKAGE 



Spectravideo 318 Computer RRP £229.90 

Spectravideo 903 Cassette Recorder RRP £51.81 

Four Spectravideo Software Cassettes RRP £32.89 

Quickshotl Joystick RRP £10.40 

TOTAL RRP £325.00 

FOR THE 1ST 50 CUSTOMERS ONLY £244.99 

INCL. FREIGHT, INSURANCE AND VAT 

★ ★★★★★ 

OTHER SPECIALS THIS MONTH 

Quickshot 1 Joystick for Commodore, Atari, Spectravideo etc. 

£9.00 

CAMBRIDGE COMPUTING INTERFACE & QUICKSHOT 1 JOYSTICK 

for Spectravideo 16/48k, works with 99% of all available games. 

£37.00 

★ ★ ★ Prices inc. P&P & VAT ★ ★ ★ 

Orders to the Game Keeper 
Freepost 
Birmingham 
B23 5BR 

Or Phone Hotline 021-384 6108 (24 hour service) 

Credit Terms, on Request 

All prices correct while stocks last. 

All items in stock at time of going to press. 
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AMSOFT 


MACHINE CODE, ASSEMBLER, 
AND BULK DATA HANDLING 
SYSTEMS FOR THE SERIOUS 
SINCLAIR USER 
NO EXTRA HARDWARE NEEDED 
AM-ZXFILE allows you to create data files of 
unlimited size on cassettes from your own basic 
programmes. You can read and write files in the 
same program, and use tapes just as if you had a big 
machine. Ideal for club records & small businesses. 
ZX81 and Spectrum versions £4.00 
AM-ZXSP will load a saved ZX81 basic program 
directly into the Spectrum, leaving it ready to run, 
save or edit., No more hours of retyping those old 
ZX81 programs. Just load ZXSP into the Spectrum, 
and it does the work. 

Spectrum version £6.50 

AM-ZXMON is a superb machine code monitor and 
operating system which allows you to create, edit, 
run, and checkpoint machine code routines, and to 
save them on tape. You can build libraries of your 
own routines on tape, and merge them into new 
programmes. AM-ZXMON is the operating system 
for the other programs below. 

ZX81 version £6.00 Spectrum version £7.00 
On the ZX81 you can create assembly language 
source tapes and assemble them into machine code 
using AM-ZXEDIT and AMAZON, running under 
the control of AM-ZXMON. AMAZON can assemble 
programs of up to 6K in size at one time, and accepts 
user symbols, hex., decimal, and string constants, 
and the full Zilog mnemonics. 

Combined pack, two tapes, of AM-ZXEDIT and 
AMAZON, for ZX81 £9.00 

On the Spectrum AM-EDIZON is a combined 
editor/assembler with all the facilities you need to 
assemble and save machine code programs fast. It 
can be used to create, edit, and assemble up to 1500 
lines of assembly language text at one time Er 
produce up to 4 Vi K of machine code. The code and 
source program can be saved on tape for later use or 
for merging with other programs. Output tapes can 
be added to BASIC programs by the LOAD CODE 
command. Code can be assembled to run at any 
address, at a speed of 800 lines/minute. 

Spectrum version £10.00 

AM-ZXCONV will load tapes created by the ZX81 
versions of AM-ZXMON or AMAZON, and load them 
into the Spectrum; the easy way to transfer machine 
code from one to the other. 

Spectrum version £4.50. 

All prices include VA T, post & packing. We provide a 
telephone advisory service from 9.00-6.00 Mon-Fri 
and 9.00 until 12.00 Sat. 

AMERSHAM SOFTWARE LTD. 

Long Roof, Hervines Rd., 

Amersham, Bucks. 

(02403) 6231 
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ADS THE ULTIMATE IN PERIPHERALS FOR THE 

SPECTRUM. JUPITER ACE&BBC MICROCOMPUTERS 




Advanced Digital 
Systems Ltd., 


PETTIGREWS DIARY £7.95 

(Dragon/BBC “B" in February) 

“I have nothing but praise for this 
unorthodox adventure. It utilises the 
graphics of the Dragon well, has plenty 
of tunes and is well error trapped” 
Micro Adventurer 

EMPIRE £6.95 

(Dragon/BBC “B”) 

“This is a terrific game . . . highly 
addictive” 

Home Computing Weekly 

“An extremely good game . . . highly 
recommended” 

Personal Computer News 

“The ideal game as the winter nights 
Popular Computing Weekly 


AVAILABLE FROM BOOTS AND 
ALL GOOD SOFTWARE 
STOCKISTS OR DIRECT, 
ENCLOSING A CHEQUE/P.O. TO 
SHARDS SOFTWARE 
189 ETON ROAD, 

ILFORD, 

ESSEX IG1 2UR. 
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THE HOME COMPUTER SPECIALIST 

ONE STOP SHOPPING FOR 
ALL YOUR COMPUTER NEEDS 


BBC 

MICRO 


MODEL B 

£399.00 


ELECTRON £i99.00 


ORIC-1 


£129.00 


Cz. commodore 

v £199.00 


DRAGON 32 


£155.00 


48K MZ-80A 

£399.00 


PERIPHERALS 

A complete range to build up your 
micro system. 

DISCS • PRINTERS • JOYSTICKS • 
MONITORS • LIGHT-PENS • BUGGIES 
• UPGRADE KITS 


SOFTWARE 

All the best sellers from the top 
UK and USA software houses on 
cassette, disk and cartridge. 

Up to 1,000 titles stocked. 


LARGE RANGE OF CASSETTES, 
DISKETTES, PRINTER PAPER, 
RIBBONS, COMPUTER CARE 
KITS, DUST COVERS, PLUGS, 
SOCKETS, LEADS ETC ALWAYS 
IN STOCK. 


FOR FRIENDLY ADVICE AND SERVICE CONTACT YOUR LOCAL BRANCH 

EASY PARKING AT ALL BRANCHES 


114Gunnersbury 
Avenue, Ealing, 
London W54HB. 
Tel: 01-992 5855 


LUTON 

1 Manor Road, 
Caddington, Luton, 
Beds LU1 4EE. 

Tel: (0582) 458575 


MILTON KEYNES 

Unit-1, Heathfield, 
Stacey Rushes, 
Milton Keynes 
MK12 6HP. 

Tel: (0908) 317832 


NEWBURY 

26 Stanley Road, 
Newbury, Berks 
RG14 7PB. 

Tel: (0635) 30047 


RICKMANSWORTH 

Greystone Works, The 
Green, Croxley Green, 
Rickmansworth, 

Herts WD3 3AJ. 

Tel: (0923) 779250 


SUTTON 

30 Station Road, 
Belmont, Sutton, 
Surrey SM2 6BS 
Tel: 01-642 2534 


Acorn Computers Appointed Distributor for the South East. Dealer enquiries invited. 


T0LW0RTH 

230 Tolworth Rise 
South, Tolworth, 
Surbiton, 

Surrey, KT5 9NB. 
Tel: 01-3374317 


All prices include VAT with FREE delivery in the UK 

PRINTERS 

COMMODORE 64 

I CHALLENGE YOU TO FIND A BETTER DEAL! 




CRESTMATT SUPER PACK £229.95 

INCLUDES CBM 64 + 

SUPER/SAVER CASSETTE UNIT + 3 CASSETTE GAMES 
UP TO £25 (£10 LIMIT PER TAPE) 


Commodore 64.£184.95 

Disk Drive 1541 + Easyscript + 6 games on disk + 

FREE 5 blank disks.£199.95 

1701 Monitor (High Resolution Colour + Sound) 

£199.95 
£39.95 
_ £44.95 

Showroom: 

200/2 Regent St. 

London W.1 


CRESTMATT PROFESSIONAL 

PACK £599 

INCLUDES CBM 64 + 

1541 Disk Drive + Seikosha Printer GP100 with Single Sheet 
Feed Attachhment + Easyscript Word Processor + 6 games 
- x - of pa— ' nn ul —'' 


Super/Saver 64 Cassette Unit 
C2N Cassette Unit. 


on disk + 1000 sheets of paper 

PRINTERS 

Shinwa CP80 (Dot Matrix). 

Epson RX80 FT (Dot Matrix). 

Epson FX80 (Dot Matrix). 

Smith Corona TP1 (Daisywheel) 

Brother HR15. 

Juki 6100 (Daisywheel). 

Daisy Step 2000 (Daisywheel).... 


20 blank disks. 


..£249 

..£269 

..£385 

..£339 

..£399 

..£379 

..£329 


Mail Order/C.O.D. 

5th Floor Chesham House 
136 Regent St., London W.1 

MORE PRINTERS A VAILABLE 

OVER 100 CRESTMATT BARGAINS! 

FOR: BUSINESS, HOME, PROGRAMMING, EDUCATION, GAMES. 

BEAT THAT! 

RING 01-749 2510 (24 hrs) 437 2707/434 1736/743 8441 

Delivery once cheque cleared within 7 days. Bankers’ Drafts, Building Society Cheques, Postal Orders 3 days only. 

Extra £3 Datapost or Securicor overnight delivery C.O.D. — for orders above £100 a deposit of £10 required. 

Mail Order, C.O.D. or visit our showroom at 200/2 Regent St. W.1. 

N B- Hardware is supplied with all connections, manuals and guaranteed by Commodore for 12 months; guaranteescan be extended to 6 
months Send Cheaues. Postal Orders, Bankers’ Drafts, Building Society Cheques (No Credit Cards) to: CRESTMATT LTD. 


months Send Cheques, Postal Orders, Bankers’ Drafts, Building Society Cheques (No Credit Cards) tc 

CRESTMATT LIMITED 


EXPORT INQUIRIES 

NO TAX 

DELIVERY AT COST 


DEALER INQUIRIES 

WELCOME 

WRITE FOR DETAILS 
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Are you 

drowning in a sea 
of information? 


Now that you've mastered your user- 
friendly word processing system and can 
print out beautifully-formatted error-free 
letters, reports, briefs, sales reports, con¬ 
tracts, etc., etc.you probably find that 

your growing text-base has created a 
new problem! 


THE PROBLEM: 

Out of Control Growth of 
your Text Base File System 

You have too many files stored in your 
.personal computer system. You can’t 
possibly remember what information 
each document contains. You spend a lot 
of time reading through documents to 
determine what is being stored and 
where. Information is useless unless 
all the data on any topic can be quickly 
retrieved. 

ZylNDEX 
can be your 
"lifes aver"! 



THE SOLUTION: 

ZyLAB Corporation’s ZylNDEX is the first 
system that enables personal computer users 
to quickly access all information in their com¬ 
puter files using rapid Auto-Indexing and 
thorough, flexible Full-Text Retrieval. 

There is no limit to ZylNDEX’s benefits for 
business, research, medical or legal applica¬ 
tions. ZylNDEX is an excellent way to store 
and retrieve electronic mail and other per¬ 
sonal files. ZylNDEX can also be used on 
documents created from public data bases 
such as CompuServ™ and the Dow Jones 
Information Service™. 

Initially available on the IBM PC™ and the 
IBM XT™, ZylNDEX is now being transferred 
to the most popular personal computers 
available. 


ZylNDEX Capabilities 

Auto-Indexing 

Using Auto-Indexing, ZylNDEX quickly and 
automatically stores the original document's 
complete contents by creating an Index List of 
all of the file’s informational words and their 
location in the file. Informational words are 
any words other than noise words, which 
ZylNDEX drops. Noise words are words with¬ 
out content meaning such as English preposi¬ 
tions and conjunctions. By dropping the 
noise words, ZylNDEX reduces storage 
requirements and speeds up indexing 
and information retrieval. 

Flexible Searching 

You create Search Requests by combining 
ZylNDEX Connector Words with Content 
Terms. Content Terms can be any word or 
phrase from the original documents. This al¬ 
lows you to design Search Requests which 
specify precisely what type of information you 
want retrieved. 

Full-Text Retrieval 

With Full-Text Capability, you can retrieve 
information on a particular topic using any 
word or phrase mentioned in your indexed 
files. ZylNDEX quickly and accurately locates 
every place where the requested topic is men¬ 
tioned in the original documents. The High- 

» and “Peek" Capability allow you to 
ok inside the retrieved documents to 
view the topic in its original context. 





FILE CONTENT RETRIEVAL BY AUTO-INDEXING 

r CORPORATION 


2yLAB 


Easy Operation 

ZylNDEX Command Menus and Higher 
Screen Function Capability enable you to 
quickly and easily enter commands at various 
levels in the system. The Basic and Advanced 
Modes allow you to choose between very 
easy operation or powerful options to adjust 
ZylNDEX's default settings. The On-Line Help 
Menus, a comprehensive nontechnical User’s 
Guide, and a toll-free Dealer's Hot Line 
provide fast answers to any questions about 
ZylNDEX. 

FEATURES: 

ZylNDEXft///-Texf Information Storage & 
Retrieval System is the first product for per¬ 
sonal computers to offer all these features: 

• Full-Text Retrieval so ANY information in 
your indexed files can be quickly retrieved. 

• Auto-Indexing to quickly and automatically 
preserve ALL the information in your 
original documents. 

• Flexible Search Requests tell ZylNDEX pre¬ 
cisely what information you want retrieved. 

• “Peek” Capability allows users to quickly 
view retrieved information in its original 
context. 

• Multiple Words or Phrases may be 

searched simultaneously. 

• On-Line Help Menus 

• Comprehensive Nontechnical User’s Guide 
■ Command Menus so you don’t waste time 

typing commands. 

• Higher Screen Function lets you quickly 
skip to any level in the system. 

• Basic Mode for very easy operation. 

• Advanced Mode contains powerful options 
for more complex requirements. 

• Fully Supported including a toll-free Help- 
Line exclusively for dealers. 

• Unlimited Applications for business, legal, 
medical, and research uses, as well as for 
personal files and correspondence. 

• Up to 150 characters allowed in Search 
Requests. 

• “Within” Capability to search for words 
mentioned together. 

• Wild Card Specifications for suffixes in 
Search Requests. 


ACS LTD Tel: 8837302 

Temple House, 

7 High Rd, Finchley 
London N2 

Name_ 

Company_ _ 

Address_:_ 

City _ 

Phone ( )_ 


□ Please send me information about becoming a dealer for the ZyfNDEX File Content Retrieval by Auto-Indexing System. 
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or DAVID LOW at DATAFLEX LIMITED on 


4sr3&£‘'- 

/ % '^4% / / MEMORY is the 

. ,, .,4? *■ Jjr application of 

-'-^T ' m micro technology 

"^pjr combined with the 
" v 'v 4 sophisticated 

i^Hpr '* i dr W operating techniques 

Jfm , 4m usually only associated 

^ '-' » r A^~ 4 ijMr with large mini computer 

^ > Jr systems. Literally hours 

^ ^ _ ...JSf W each week can be saved with 

%• . ( V MAGIC MEMORY both by 

w *%► 4r x increased performance with the 

Jig*,- iBh-/ .- 4£ r . M micro cache and by not waiting 

W for printing to finish before being 

^ f®Sr able to resume working. All this is 

% ~T ** Jbk. ’ Jw M available to users from £195 for 64K 

BT f- M up to £595 for a full 512K, from dealers 

W jm M or direct from DATAFLEX. 

^ /iMtr More details available from PHILLIP BENGE 
























C. E.M. Microcomputer Sf 
117. University Street 
Belfast BT7 1 HP 


Express Ltd.. 
: owke Street R 
shire LE7 7PJ 
(0533) 374917 


Telephone (0274) 39001 


(0232) 24411/243564 


Microvitec Cub 452 is by far the 
largest selling colour display for the 
BBC microcomputer:- 
WHY? 


It is the only colour monitor 
approved and recommended by 
both Acorn and the BBC. 


95% of schools have chosen Cub 
452 under the Department of 
Industry Micros in schools 
scheme. 


Cub is designed and manufactured 
in the U.K. 


COLOUR DISPLAYS 

The Name to look for 


\aVv 


Spreadsheet or Financial 


SPREADSHEET 


Splitscreen display, menus 
and matrix, scrolling 
without losing row 
descriptions, 
comprehensive matrix am 
file manipulation, flexible 
data input. 

ANALYSIS AND SORTING 

Sort data by row, by 
column, in ascending or 
descending order, even by 
row name Highlight values 
meeting specified criteria, 
statistics include regression 
for forecasting. 

JOB AUTOMATION 
Compiled job streams 
make running 
comprehensive systems 
quick and easy; options 
allow for operator prompts 
and choices to be built in. 

REPORT WRITER 

Compiled for fast production of 
formal reports with graphics, 
sorting comprehensive 
formatting and display facilities. 

DATA INPUT 

Direct into spreadsheet 
built in Encore, or from files external 
to Encore. Plus random number 
generation and arithmetic on entry. 


Planning 


FINANCIAL MODELLING 

Spreadsheet plus 
imprehensive procedural 
nguage; IF, THEN, ELSE, 
GOTO, and WHILE. 

Shorthand models (R3 = R1 
+ R2) or in plain English 
‘Total Cost' = 'Fixed Costs' 

+ 'Variable Costs'. 

GRAPHICS 



powerful screen text 
editor for writing models 
and procedures, or letters 
and memos. 


'Quick and Dirty’ from 
spreadsheet or 
comprehensively from Exec. 
Provides over ten different 
chart types. Can be used 
with external data files. 

EXEC! 

A compiled language for 
systems writing, includes 
lormal reports, graphics, 
menus, over 100 
commands tor writing 
comprehensive systems, 
perfect for consolidations! 


ENCORE 

A COMPLETE PACKAGE 


See Encore at your IBM Dealer* today 
at only £395 + VAT can you afford to 
ignore it? Sirius version available soon. 

* in case of difficulty contact; 


YOUR MICRO COULD TEACH YOU 
ATHING OR TWO ABOUT THE FREMCH.. 

. .OR THE GERMANS...OR THE SPANISH 


A home computer is an expensive toy; and, if playing 
games is all you do with it, a toy is all it is. 

Now, using the New Personal Computer 
Superlearning System (PCSS) you can have fun with 
your micro and learn something at the same time. 

PCSS language courses comprise 12 lessons on 
3 audio cassettes used in conjunction with a fourth 
software cassette, to add a new dimension to learning. 

Initially the software package enables you to see 
the words you’re learning; then, as your vocabulary 
develops, it will test your skill in your new language 

Anyone can learn this way - no previous knowledg 
of the language is required. The unique PCSS method 
develops your overall learning and memory skills' 
way thats both relaxing and enjoyable. 

Each PCSS language pack-French, German 
Spanish - contains a comprehensive booklet detailing 

MDd 

■■■COMPUTERISED EDUCATION SYSTEMS 


the 12 audio lessons and the function of the interactive 
software. Additionally the booklet expands on the 
broader benefits of the PCSS method. 

At only £29.95 per pack PCSS costs less than other 
home language courses yet it offers much more in 
terms of education and enjoyment. 

Complete the coupon below and try PCSS for 
yourself-you’ll be amazed what your micro can 
teach you. 


^ send your cheque or Postal Order for £29.95 made payable to: 

MDA Modon Associates Limited, 561 Upper Richmond Road West, 

I London SW14 7 ED. (ZX81 users £26.95) 

| 1 or, alternatively phone Teledata 01 200 0200 now, lines open 24 hours 

I and quote your Visa, Diners Club, Access or American Express number. 
Tick which Audio/software package you require. (Prices include VAT. 

I 1 Add £1.45 for postage and packing on each order.) 

Please supply the following Audio/software Packages 
| FRENCH □ GERMAN d SPANISH d 


I Machine Type:_ 


(PCSS sc 












COMPUTER PERIPHERALS AT COMPETITIVE PRICES 


TORCH Z80 DISK PACK + FREE SOFTWARE.£730 

Price of complete system including BBC model B, Printer etc 
AVAILABLE ON REQUEST 

DOT MATRIX PRINTERS 

OUR RANGE INCLUDES: ALL EPSON & MICROLINE PRINTERS, 
VIDEO PRINTERS, SEIKOSHA, TEC 1550 & ANADEX PRINTERS 
WORD PROCESSING PRINTERS 
OUR RANGE INCLUDES: ALL BROTHER & NEC PRINTERS 
OLYMPIA, RICOH, TEC, QUME, DIABLO 630 & THE JUKI 6100 
MCP-40 PRINTER & PLOTTER 

* 4 colours 

* 40 or 80 characters 

per line, ideal for / L 

plotting charts, etc.. 

* High resolution-100 s/inch 

OUR PRICE £126 

TOSHIBA DUAL MODE PRINTER TH2100H 24 PIN HEAD 
£1525 

BASF FLOPPY DISKS OTHER BASF MEDIA 

10 S-Sided/S-Density.£15 8" DISKS, DISK PACK 

10 S-Sided/D-Density.£22 COMPUTER TAPES, 

10 D-Sided/D-Density.£24 DISK CARTRIDGES 

WE CAN SUPPLY: RIBBONS, LISTING PAPER, BUSINESS FORMS 
LABELS, DISK STORAGE EQUIPMENT, CLEANING KITS, CABLES 
LISTING PAPER BINDERS, PRINTERS, PLOTTERS & MONITORS 
All prices are exclusive of delivery and VAT. 

mm TELEPHONE TO ORDER OR FOR FURTHER DETAILS 

El 01-998 3700. 

FREE PRICE LIST AVAILABLE. FULL BACK-UP SERVICE. 

t.f.h.DESIGNS 

109 HIGHVIEW ROAD, EALING, LONDON W13 OHL. 



ORIC SOFTWARE 

Dept PCW(2), 118 Worcester Rd, Malvern, Worcs, WR14 1SS 

SPECIALIST SUPPLIERS OF ORIC SOFTWARE 

THE SINGLE SOURCE SUPPLY FOR ALL YOUR ORIC 
SOFTWARE PERIPHERALS AND BOOKS 

CATALOGUE WITH EVERY PURCHASE OR 

_, SEND £1.00 WHICH WILL BE DEDUCTED 

» FREE > FROM YOUR FIRST ORDER 

SOME OF THE TITLES WE HAVE AVAILABLE 


AIRLINE 
BIORYTHMS 
BREAKOUT 
+30 MAZE 
CANDY FLOSS 
+ HANGMAN 
CHESS 
CUBE CRAZY 
DALLAS 
DIGGER 
DINKY KONG 
FANTASY 
QUEST 
FLIGHT 
FORTH 
FRANKLINS 
TOMB 
GRAIL 
HARRIER 
ATTACK 
HOBBIT 
INVADERS 
JOGGER 
MORIA 


48K 7.50 

48K 7.50 
16K/48K 9.95 
48K 7.95 
48K 7.95 
48K 6.95 
48K 6.95 


16/48K 7.95 

48K 6.95 
48K 9.95 
48K 17.95 
48K 6.50 
48K 7.95 


MULTIGAMES 
OPERATION 
GREMLIN 
ORIC TREK 
ORISCOPE 
REVERSE 
SYNTHESISER 
WORD 
PROCESSOR 
XENON-1 
ZODIAC 
ADVENTURE 
ZORGONS 
REVENGE 


BOOKS 

THE ORIC-I AND HOWTO GET THE 
MOST FROM IT 5.95 

THE ORIC-I COMPANION 6.95 

AN INTRODUCTION TO 
PROGRAMMING THE ORIC 1.95 
Postage: Books 50p for 1 — 25p 
per book thereafter. Cassettes 50p 
fori to 7. FREE IF 8 OR OVER. 


DEAL Jo R ,^. u J RIES ORIC SOFTWARE 

11 8 Worcester Road 

l n l -m Malvern Worcs. WR141SS 
Tel: Malvern (06845) 62467 


1QR1CF 




GOLF 



With Oric Golf you have 
all the excitement of the 
professional circuit.Select 
9 or 18 hole course and 
overcome obstacles such as 
trees, bunkers, water — even the 
rough can be tricky! For 1 to 6 
players, this game makes full use 
of the Oric capabilities and colour 
graphics. Only £5.95 

ORIC 

QUIZZMASTER 48K 

ONLY £6.95 which includes a £2.00 discount voucher for your next 
Quizzmaster, with new subjects. 

A menu driven game using sound and colour and also indicating your 
running score. 

Instructions are given to substitute your own questions and answers. Great 
fun for all the family and ideal for education, i.e. Revision. 


Dept. PCW 
34 Bourton Road, Tufflev, 
Gloucester GL4 OLE 
Tel: (0452) 502819 




A QUALITY LIGHT PEN 

SUPERIOR PERFORMANCE 

+ Absolutely insensitive to ambient lighting. 

* Responds to different colours and screen intensities without 
any adjustment of TV or monitor. 

* Red LED readout showing that data is available. 

* Switch for program control (allows pen to approach 
the screen without erroneous data capture) 
★ All features are 
Program accessible 



* Good Documentation | 

* Tape storage of your work 

* User routines provided on tape 
and printout 

* 'Freehand' drawing program 

* 'Library menu' drawing program (define your own library of 
shapes) 

* Example programs illustrating uses of the pen and its features 

£25 

inclusive of P&P 

Please state DRAGON, BBC or VIC-20 when ordering. Send 
cheque or P.O. for £25 to: 

Dept. PCW, Datapen Microtechnology Ltd, Kingsclere Road, 
Overton, Hants RG25 3JB, or send SAE for information 
sheet. 

NOW ALSO A VAILABLE FROM GOOD COMPUTER STORES. 

Datapen Microtechnology Limited 
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THE 

MICRO WORKSHOP 

MICRO COMPUTER 
SPECIALISTS 


Software and hardware over the counter for 
Sinclair Spectrum, ZX-81, BBC, Vic-20, 
CBM-64, Memotech 

* COMPUTERS * RAMPACKS 

* JOYSTICKS * BOOKS 

* KEYBOARDS * DISCS 

* TAPES * LIGHT PENS 

* COMPONENTS * 

. Business/Serious Programs available 
Located directly opposite Epsom Mail Line 
Station. Visit us or ring for friendly service. See 
and try before you buy. 


12 STATION APPROACH 
EPSOM, SURREY. 
EPSOM 21533 


PLOTTER MADNESS!! 

Bulk purchase makes incredible Roland DG DXY100R 
plotters available at under half price including 
XY-0R1 ROM free and 

3D graphic software free, CQQQ 

one year’s warranty. Z.099 inc VAT! I 

Call for brochure or demonstration. Ideal for Apple, BBC, Spectrum etc. 



This X-Y plotter is designed to offer high performance for 
professional use and yet It is priced low enough for hobby use. 



riiTimr lUlllCir* lOBaddowRoad,Chelmsford, 
rUIUntlVIUolU Essex.Tel:(0245)352490/356218 



PEDRO COMPUTER SERVICES LTD 
43/44 HOXTON SQUARE 
LONDON N1 6PB 
Telephone: 01 -739 6138 
Telex: 295931 Unicom G 



ROM Writer £49.95 (inc.) 

♦Programs 2764 and 27128. 
♦Zero Insertion force socket. 
*Textool-the best quality 
available. 

♦High quality- low cost. 

♦Easy menu driven software. 
♦Comprehensive documentation. 
♦ONE YEAR GUARANTEE! 


BBC SIDEWAYS ROM CARD 
£35.00 (inc.) 

*12 x 16k sockets for expanding 
to the BBC's full capacity. 

♦Fully buffered. 

♦Built and tested. 

♦Complete with fitting 
instructions. 

(free installation) 

♦All ROM software compatible. 
♦It will allow expansion to touch 


THE BBC CARD INDEX 
£49.95 (inc.) 

The Card Index is at the 
moment the only product of 
it's kind for the BBC. 

It offers a free screen format, 
which means you can create 
records to match your card 
system. 

You may search, sort, add 
and subtract by any field, 
total a field, lists fields which 
are less and greater than 
constant. Will also produce 
single tables. 

Automatic in-field searches 
for any data. 

We also stock :— 

Spectrums 

BBC 

BBC Monitors 
Disk Drives 
Printers 

Cables and other 

accessories 

Please ring for details. 


VISA 1 WE EXPORT TO EUROPE, AFRICA AND ASIA 


PCW355 
























►Applesoft 
Programmers! 

Software development made easier and 
quicker 

MUM-M aero Utilities Master 

A disk of powerful macros and utilities 
which— 

★ Renumbers, shortens, merges programs 

★ Finds variables, strings, characters 

★ Measures free memory 

★ Inserts and deletes 

★ Generates datafiles and textfiles 

★ Lets you create your own macros 

Experience the power and friendliness 
of these routines for yourself 

Only £18. 

Heyden & Son Ltd VAT Incl. 

Spectrum House, Hillview Gardens, 

London NW4 2JQ. Tel: 01-203 5171 Telex: 28303 


J^l 


GAMES MACHINE LTD 

Games Machine is a successful company producing 
games for home computers. 

We are currently looking for good marketable games 
for the Commodore 64, Atari, Spectrum and BBC 
home computers. Games for other popular micros will 
also be considered. 

If you believe that you have a good game to sell then 
contact us immediately. 

Educational programs are also urgently required. 

Join us and go places with the royalties you can earn 
from your programs. 


GAMES MACHINE LTD 
Business & Technology Centre 
Bessemer Drive, Stevenage 
Herts SGI 2DX 
Call David Braybrooke 
Tel: 0438 316561 (office hours) 
01-0462 78249 (evenings) 


HEYDEN DATASYSTEMS 


MOOUSERT-SmRTS 
AND SWEATSHIRTS 

1) ZX81 

2) Spectrum 

3) Oriel 

4) Epson 

5) Fm User Friendly 

6) Have you seen my peripherals? 

7) Invader 

8) Super Invader (multi-colour on white only) 

9) Z80 

10) 6502 

T-Shirts 100% cotton in white/red/pale blue £3.2R each inc 
Sweatshirts polycotton in white or grey £5.75 each inc 
Small/medium/large and extra large sizes 

ONE PERCENT SCREENS 

Unit 12, Star Lane Estate, Great Wakering, Essex 
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rd disk systems 


<y announce their 
■ ,dM PC, including fi , 

I SKVMASIIR purchase ledger, nominal ledger, invoicing, stock 

1 SSS- mjs-iooww' mulli-cuifency records ™essM by 
I i number or name* multi-location stock. 

I crWflICT -a contract costing package. 

I —L. i||ji| - a sophisticated mailing package, rebate sorting, 

I i/WIMI1 automatic duplicate detection etc. 

I „ _ an integrated contractor’s accounting suite on the XT, | 

SKVBUIID which includes construction industry payroll features. 

/ * Multi-user system utilises popular networks. 

Also available an extensive range of Commodore 8000 series software 
including multi-user with a Corvus harddisk. 


ZX SPECTRUM 

RELOCATABLE 
PRINTLINE UTILITY 

Interfaces : Cobra RS-232. Morex, Kempston / 
Hilderbay. 

Printers : Epson, OKI, Star and compatible 
printers. 

Features : LUST, LPRINT - 335 bytes screen 
co p y _ 343 bytes plus BASIC 
loader that lets you set it all up with 
prompts. £6.95 

Also available: Household package 
Side A — Personal Cheque-book, 500 entries per 
file on tape without too much fuss but a print-out if 
required. 

Side B - Shopping list program that allows you to 
print out your intended purchases. 

£5.00 

Cheques/P.O. to: 

MICRODOT SOFTWARE 
10 Hazlemere Court, 26 Palace Road, 
London SW2 3Nlf. 01-674 7795 

Also available from: 

The Micro Software Shop. 376 Caledonian Road, London W1 
BUFFER MICRO LTD, Streatham High Road, London SW16 


SPECTRUM 

SOUND SYNTHESISER PLUS 
DUAL I/O PORTS 

♦ Comes fully assembled, tested and guaranteed. 

♦ Supplied with very comprehensive documentation, 
with demonstration and utility programmes on tape. 

♦ Uses the more powerful AY 3 8910 chip, unlike 
most other sound add-ons. 

♦ Gives 3 channels of sound with envelope control 
for special effects. 

♦ Has own integral amplifier and speaker and can be 
used to amplify the spectrum sound. 

♦ 2 I/O port, which can be used to interface joysticks, 
printer, etc. 

♦ Plugs straight into the back of your spectrum. No 
wiring or soldering. 

CAN BE USED WITH BOTH 
16K& 48K. 

ONLY £28 + 8Op (P & P) 

Send cheque or postal order to: — 

Signpoint Ltd., 

166a Glynn Road, 

London E.5. 

Tel: 01-986 8137. 
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PERSONAL 
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r. nn„6 BC COMPATIBLE 
FLOPPY DISCSYSTEMS AND 

DRIVES 


• Case to hold one drive 

• Ribbon cable to connect one 
drive to BBC Micro 

• Power cable to power one drive from 
BBC Micro 


• Switch on rear of case to select 40 or 
FD55F ° peratl0n when usin 9 PC55E or 


HANDBOOK _ 
AND FORMATTING DISC 



FD55SEg|?D R |VE s . 




• CASE to hold two drives (complete with 
-— blanking panel for use should 
only one drive be installed). 

- • Ribbon cable to connect 
two drives to B.B.C. Micro. 
Integral power supply for two 
drives. 

• Switch on rear of case to select 
40 or 80 TPI operation when 
using FD55E or FD55F. 

THIS CASE CONTAINS ALL HARDWARE 
NECESSARY FOR TWO DRIVES. JUST 
SELECT ONE OR TWO DRIVES FROM 
THOSE SHOWN BELOW. IF YOU SELECT 
JUST ONE NOW, THE SECOND CAN JUST 
PLUG IN LATER. 



PRINTER AND PLOTTER 
—MCP 40 

• 4 colours 

• Selectable 40 or 80 characters 
of print per line, ideal for 
plotting pie charts, bar graphs, 
biorhythms, etc 

• Easy to use—simple software 
commands 

• Standard Centronics interface— 

- cables available for most micros 

Uses 4Vz" plain paper 
• High resolution—over 100 steps/inch 


Tel: (04536):§1387* Telex 43551. 1 


Company 








FREE 
WITH 
ORDERS 
OF 

MINIMUM 
5 BOXES 
ANY DISK 
TYPE 
EITHER 

1.5 PLASTIC 
LIBRARY 
CASES 
TO HOLD 
10 DISKS 
EACH 
OR 

2. PRESTIGIOUS 
NIINTEX 
CLASSIC 
GLAMOUR 
CALENDAR 
WITH SUPERB 
COLOUR PHOTOS 
BY NARUHITOINUI 

STRICTLY 
LIMITED 
SUPPLY OF 
CALENDARS 
SO ORDER 
EARLY IF 
THIS IS YOUR 
CHOICE 


DISKOTEK 

FOR VERBATIM DATALIFE 

51/4" DISKETTES 
SUPPLIED IN BOXES OF 10 



DISKOTEK 
P.O. BOX 18 
WORSLEY 
MANCHESTER 
M285HA 
TELEPHONE: 
(061)799-1427 
EVENING AND 
WEEKEND 
ANSWER PHONE 


HAYIYOUA 
HIGH QUALITY 
CALENDAR 
IN YOUR OFFICE? 
IF NOT ACT ON 
OUR FREE 
OFFER 
QUICKLY 


WE SELL ONLY DATALIFE BECAUSEOFTHEIR HIGH 
QUALITY AND RELIABILITY 

• 5-YEAR WARRANTY 

• LIFE UPTO 5TIMES LONGER THAN OTHER DISKETTES 

• ALL INTERNATIONAL STANDARDS MET OR EXCEEDED 

• ALL TRACKS CERTIFIED 100% ERROR FREE 

PRICES BELOW EXCLUDE VAT BUT INCLUDE 
FIRST CLASS POST (FOR SPEED) AND PACKING 


All disks are suitable for both single 
density and double density use 
MD525 single sided 48tpi/40 track 
MD550 double sided 48tpi/40 track 
MD 577 single sided 96tpi/80 track 
MD 557 double sided 96tpi/80 track 

* Cross out inapplicable sector type. If unspecified 
Soft sector will be sent. 


Price per 
Sector* box of 10 
Soft/10/16 19.80 

Soft/10/16 25.80 

Soft/10/16 25 80 

Soft/10/16 33.80 


Total Excluding VAT 


Name. 

Address.. 


.Tel:. 


No. of 
Boxes 


Cost 


15% VAT 


TctalPayable 


. Postcode.. 


I enclose cheque/P.O. Payable to Diskotek 
for the sum of £ 

forprefZlncl ° f any disk type tick one of th * boxes below 

or n Sfff e sen 4 me ! ree of char 9e 5 plastic library cases 
or D Please send me free of charge Mintex 1984 calendar 


Strictly cash with orders to: 


DISKOTEK 
P.O. BOX 18 
WORSLEY 

MANCHESTER 
M285HA 










































HR AGON 64 


MICROPROCESSOR 

6K09E 

4 P a ges graphics 41K 

memory 

analog/ 

DIGITAL PORTS 

R^SStejpysticks, cassette I/O 

Mus i Centronics parallel printer port 

OTHER OUTPUTS 

l x 40-ltoeconnectorMttdatal m ^fpr^Mtod- 

ware and peripheral exfansion; 1 x UHF TV out- 

psfeSs— 

keyboard 

ke^oard^prional auto-repeat on aU keys; 

guaranteed for 20 into strokes. 

DISPLAY TEXT. 

24 rows x 51 charaTers when using OS-^ 

blue cursor when in 48Kmode. 


graphics+ 


Why buy three machines when you can buj 
The new Dragon 64 has three modes. 

In the first it emulates the successful Dragon 
and uses the wide range of already available sc 

All the peripheral interfaces available on the 
Dragon 32 are supported, plus the extra R 
port for communication with the outside wc 

The second gives you 48K RAM directly 
for use with the powerful 16K Microsoft BA! 
As the B ASIC is in RAM, it can be altered 

your special requirements. 




















3ne, two, three 

The third mode gives you access to the full 64K RAM, so you 
can work with other languages: FORTH, PASCAL, C and 
structured BASIC09. 

Add the Dragon Disk Drive unit and your Dragon 64 and 
OS-9 becomes your passport to the world of professional 
computing - spreadsheets, word processing and business 
packages. 

OS-9 is UNIX-like, multi-user, multi-tasking operating 
system which allows you to use a range of highly sophisti¬ 
cated application software. 

All in all, one, two, three adds up to a great deal more than just 
another home computer. 


DISKDRIVE 

Disk type 

514" mini diskette 

Memory capacity 

(Formated) 184320 bytes 

Disk organisation 

Single-sided 

Double Density 

40 tracks (TPI) 

18 sectors per track 

256 bytes per sector 

Directory on track 20 

Case 

Coated steel, capable of holding 
two half height drives 

Power Supply 

240v50Hz37 watts 

Capable of operating two drives 

Overall dimensions 

115mm H x 160mm W x 260mm D 

Weight (with one 

4.4 kg 


THE DRAGON 64 AND THE DRAGON DISK DRIVES ARE AVAILABLE FROM ALL LEADING COMPUTER SUPPLIERS. 


















Just 

Revealed! 


Micro-Myte 


A professional modem, now 
with universal couplings, at 
only an eighth of the price - 
designed specifically for use 
with home computers. 

Now you can communicate 
information between compatible 
micro-computers with your phone, 
at three times the speed ol most 
other acoustic modems. 

The Micro-Myte 60 connects 
directly to your computer or your 
cassette recorder via the 
input output sockets and 
transmits or receives up to 60.000 

times taster than tele* and 


most types ol British and 
Continental telephones. 

Initially designed for use with 
identical computers, i.e. ZX81 to 
ZX81 or Spectrum to Spectrum 
the new Micro-Myte 60 CAN NOW 
be used to interlace the ZX81 to 
the Spectrum and vice versa, by 
using the appropriate interface 
software which is available as an 
optional extra. (Limited to 
resolution ot 64 * 32 for screen 
contents in black and white only 
and selected data.) 

The Micro-Myte 60 is simple to 

computing power ol the host 
machine to the full, eliminating 


The price includes the modem. 
ZX81 and Spectrum software on 
cassette, connection cable and 
operating instructions, with a 12 
month guarantee. 

There are no hidden extras, 
making the Micro-Myte 60 
an ideal gift for the 
enthusiast. 

~fo obmin your: 

clip ih& pmpm 


Optional Extra 

Interface software (ZX81 to 
Spectrum and vice versa) — £9.50 
(inc. VAT). 

Micro-Myte Communications Ltd 
Polo House. 27 Prince St 
Bristol 1 

telephone (0272) 299373 
Callers welcome 


I am a ZX81/Spectrum user (specify ..) 

I - ] Please send me.Micro-Myte 60 modem(s) at 

£48.00 each. 


I □ Please send me.Interface software(s) at £9.50 each. I 

■ | I enclose cheque/postal order, payable to || 

11 Micro-Myte Communications Limited. 















SHARP s 

pedal Offers 

MZ-700 

High quality keyboard, Z80 A 3MHz 

64K RAM KAyl 

Full Colour - 

Cassette Recorder £0^0 V 

£39.95 inc VAT > 15 cvat 

Four colour printer . Isj F r EE carriage 

£115.00 inc VAT VWy JSSSUo 

MZ-80A mm 

The MZ-80A comes j§ 

The screen and 

cassette are > mcvat 

+ FRETsorWARE PACK* S55 

MZ-80B 

Complete with 64K RAM W 

Full electronic cassette w AjL ^ ~—-— ‘ZZj/ 

High resolution dot \ / 

addressable graphics^ / 

40/80 col screen ^reecLiage 

FULL RANGE OF SOLO SOFTWARE STOCKED 

FOR THE 700 

TOMBS OF KARNAK GLOBAL WAR 

DRAGON CAVES FIGHTER COMMAND 

ENCOUNTER NIGHTMARE PARK 

FLAME QUEST CHOC-A-BLOCK 

ICE WARRIORS MOUNTAIN RESCUE 

TRUCKER BRICKY 

SCOOP DATABASE FILER 

COMMANDO PLAIN APOCALYPSE 

f*® 85 ! • ^ « • • a a 181 Oxford Road 

Computer 100 Limited 


M\M TFl 

Data Disk Ltd 

67 Swan Street 
Boxford 

Essex 0787-210091 
COMPARE OUR PRICES 
PRINTERS "Free Delivery" No extras 
The New "Juki" 610 Daisywheel 
(RRP £399 + VAT) 


im 

The small Company 
with the big name 
in consumables 


OUR PRICE 
only £375 +VAT 


Epson FX80 
(RRP £438 + VAT) 
Epson RX80 
(RRP £298 +VAT) 


OUR PRICE 
£425 inc VAT 
OUR PRICE 
ONLY £285 inc VAT 


Epson RX80 FT OUR PRICE 

£315 inc VAT 


ALL CARRIAGE FREE 

Floppy Disks by BASF 

5Vi” Single Sided/Single Density = £15.00 + VAT for 10 
Single Sided/Double Density = £22.00 + VAT for 10 
Double Sided/Double Density = £24.00 + VAT for 10 
8" Disks and Quad Density also available (+ VAT) 

5’A" Plastic Library Cases = £2.75 + VAT each 
DISK DRIVE CLEANING KITS 
"Floppiclene" 5'A" = £17.95 + VAT for 1 years supply 
"Floppiclene" 8" = £17.95 + VAT for 1 years supply 
"Safekit" 5'A" Basic maintenance cleaning kits = £29.75 + VAT 
"Safekit" 8" Basic maintenance cleaning kits = £28.95 + VAT 


Other Lockable Filing Cases 

5'A" 40 - Capacity = £15.95 + VAT 8" 40 - Capacity = £23.60 + VAT 
5’A" 90-Capacity = £22.70 + VAT 8" 90-Capacity = £32.95 + VAT 


NEW FROM FRANCE 

Library Cases in Brown/Cream 
5'A" 20 - Capacity = £2.80 + VAT 
8" 25 - Capacity = £5.75 + VAT 

Lockable Disk Filing Cases with carrying handle Brown/Cream 
5’A" 100 Capacity only £18.50 + VAT _ 



Just arrived - our own brand of covers for the Commodore 20 
64 and the BBC Microcomputer: £3.95 plus VAT, in Black or 
Beige. Plus our own brand of disk binder with a capacity of 20: 
£3.95 plus VAT, in Black or Beige. 


OKI MICROLINE 83a OUR PRICE 

(RRP £529 + VAT) £525 including VAT 

OKI MICROLINE 80a OUR PRICE 

(RRP £226 + VAT) £225 including VAT 

•Free delivery on all printers and disks* 

Nominal charge for all other ranges. 

LISTING PAPER 

11" x 9’// Single pt- £9.60 + VAT per box of 2000 

11" x 14'// Single pt- £12.40 + VAT per box of 2000 

All other sizes and Multiparts available.. Either plain or green 

Contact us for all your computer needs. Anything from 
ribbons, listing papers, labels, disks, printers, etc, etc. 
EVERYTHING ON MAIL ORDER, ENQUIRE FOR OUR 
COMPREHENSIVE PRICE LISTS. 


Trade and Dealer Enquiries Welcomed. More Agents Urgently 
Needed Nationwide. 


TO DATADISK: 
PLEASE SUPPLY. 


ENCLOSED MY CHEQUE/MONEY ORDER TOTAL £. 

DELIVERY TO: 

NAME..... 
















H31 PERIPHERALS 

INTERPRETER USE YOUR 
Brother/Smith-Corona/Silver-Reed/Olivetti 
typewriter as a printer £210.00 

CONVERTERS convert Interprinters from 
Standard Centronics to RS232 or IEEE 488 £120.00 

CBM EXPANSION & SOFTWARE 
40/80 column board (VIC-20) £110.00 

80 column board (CBM-64) £11 o.OO 

16K Expansion memory (VIC-20) £ 60.00 

4 slot Mother board (VIC-20/CBM-64) £ 24.00 

80 column + 2 slot + EPROM CBM-64 £134.00 

Quick Brown Fox word processor (module) . £ 60.00 
Parallel (Centronics) printer programme on tape 
or disc, with printer lead £ 35.00 

(without lead) £ io.OO 

MONITORS 12" High resolution monochrome 
(green, amber or white display) composite input 
Colour monitors/TV’s available, phone for details £135.00 
WORD PROCESSOR SYSTEM Complete 
system with CBM computer, monitor, software, 
typewriter, floppy disc, 80 column display, leads 
etc £1314.00 

ABOVE PRICES INCLUDE DELIVERY (UK), 
EXCLUDE VAT. 

I ELECTRONICS LIMITED 


| TOLLESBURY, 


19 8SE, ENGLAND. 


Telephone: Maldon (0621) 868484 Telex: 995358 


THE BEST RANGE 
of SOFTWARE 

for HOME MICROS 


VIDEO 
GAMES 

for ATARI 
COLECO 
INTELLIVISION 
VECTREX 

-A IOW IN STOCK: - 

Vast Number of Titles for 

ATARI 400/800 ■ SPECTRUM ZX 81 ■ APPLE 
BBC MICRO ■ VIC 20 ■ DRAGON ■ LYNX 
ORIC ■ TEXAS T199 ■ COMMODORE 64 

THE LARGEST SELECTION 
OF GAMES IN THE WORLD 



Branches: BRIGHTON 52 Western Road 
NOTTINGHAM 31 Lister Gate 
BIRMINGHAM 141 New Street 
BOURNEMOUTH 60 Commercial Road 
BRISTOL 15 Broadmead LONDON 22 Oxford Street 
■ ■ ■ ■ Main Computer & Mail Order Branch: 

|22n Oxford St-London W1A 2LS 


sra<*»i 


► Tmxcmvr 


PRINTERS AT UNBEATABLE PRICES 

EPSON RX80T £225 +VAT STAR GEMINI 10X £I«)‘) + VAT 

EPSON RX80FT £250 +VAT STARS15 £350 +VAT 

EPSON FX80 £344 +VAT CT1CP80 £240 +VAT 

EPSONFX100 £485 +VAT MT80 £260 + VAT 

EPSON MX 100 £300 +VAT SEIKOSHA CP700A £337 +VAT 

THE NEW ‘STAR’ ANT) ‘CP’ PRINTERS - 
AS GOOD AS EPSON 

SEAR & EPSON - THE BEST ON THE MARKET. 


£J - lT \ 


Payment by Cheque, Access, Visa et 


Micro-Spares 

We cannot and will not be beaten on Price! 

Note our change of address 
104-106 Hanover Street, Edinburgh EH2 1DR 
031-226 3345 



EPSON, SEIKOSHA, SHINWA, STAR, OKI, TEC, JUKI, BROTHER, 
CROWN, OLIVETTI, C. ITOH, ZENITH, SANYO, BMC, FIDELITY, 
MICROVITEC, RITEMAN, DECCA, MICROPRISM, 
MANNISMANTALLY, L0GITEC, CANNON. 

DAISYWHEEL PRINTERS 


DOT MATRIX PRINTERS 

I 

Epson RX80T 22 

Epson RX80FT 2E 

Epson FX80 3c 

Epson MX100 31 

Epson FX100 
Shinwa CP80 
Riteman 
Toshiba 2100 
Seikosha GP50A 
SeikoshaGPIOOA 
Seikosha GP100VC 
Seikosha GP250X 
Seikosha GP700A 
Star DP515 
Star Gemini 10X 
Star Gemini 15X 
Star Delta 10 

TEC1550P 466 

Cannon PW1080A 272 

OKI Microline 92 (P) 402 

Mannismantally MT80 235 

Microprism 322 

REMEMBER: This is only part of our 
extensive and growing range. If you 
cannot see what you want, give us a 
call on 0432 271114!! 


NEW!! 213 
1310 

NEW!! TBA 


NEW!! 347 

191 

NEW!! 181 
NEW!! 305 
NEW!! 305 


Brother HR1 539 

Brother HR15 343 

Brother HR25 615 

Brother CE50 339 

Brother CE50 362 

Crown Ranier 655 

TEC FI 0-40 1017 

TEC FI 0-55 1313 

Juki 6100 330 

OTHERS 

Olivetti JP1 01 (P) Spark Jet 177 

Star STX-80 Thermal 120 

C Itoh CX4800 Colour plotter 474 
C Itoh CX6000 Colour plotter 591 


Microvitec 143114" Colour Nres 


Interfaces from £ 33 , cables from £ 10 , plus ribbons and all the 
accessories you need. 

Please add VAT at the current rate (15%) to all prices. 'Next day’ 
carriage: £10 on items over £150, £7 on items under £150. Cash 
with order please. Telephone for latest price list and information. 
Prices subject to change E & 0E. 

GOLDEN VALLEY COMPUTERS LTD 

11 Tarsmill Court, Rotherwas Industrial Estate, Hereford HR2 6JZ 
Tel: 0432 271114 
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MICROPACS 

Simulation, training and control packages available 

TUTSIM, a powerful digital dynamic simulation tool. £250 

This unique and very popular package can be used 
for all types of simulations, socio economic, 
physiological, electronic, servo mechanism, chemical plant, 
aero-space Etc. 

CONTROL, Comprehensive control design and advanced 


training tool. £850 

FILTER, Digital filtering tutorial £850 

PID, A PID control loop tutorial £850 

LEVEL, A level control tutorial £850 


All these packages run on the Apple 2/2e system are very 
interactive, easy to use and make full use of graphics. IBM PC 
versions are becoming available (Tutsim now). Substantial 
discounts on the software are available for bonefide educational 
establishments. 


For the INSTRUMENT OR CONTROL ENGINEER, we supply a 
complete "toolkit" comprising the above packages integrated 
with micro, dual floppy and hard cop printout at a BUNDLED 
PRICE OF £4190, A SAVING OF OVER £ 1000, extras include; 
Applescope 2 channel fast digital storage scope £695 
Control loop draughting system with A3 size plotter 
and instrument/control symbols £ 1950 

Total bundled price £6450 

THINK OF DESIGNING, TESTING, DEBUGGING, TRAINING FOR 
AND DOCUMENTING ALL YOUR CONTROL SYSTEMS FROM 
ONE INTEGRATED DESKTOP PACKAGE. I! 

Send for details to: MICROPACS, DEPT PCW, GRAPHICS HOUSE, 

50 GOSPORT STREET, LYMINGTON SO 9BE Tel: 0590 73503. 

(Micropacs is a division of Process Automaton And Control Systems Ltd.) 




GUARANTEED LOWEST PRICE 


MINI-PRINTERS 

MCP40...£109 Powersupply.49 


STX-80.;.£129 Cooling fan.20 

KGP-40.:.,.£119 



MONITORS 


Cooling fan. 

Joystick—2 pot.. 

...£79 80 col. inverse chip.9 

40/80col. switch.9 

A/D (16 channels).69 


EPSON 

RX80. 

FX80.£438 

RX80FT.£319 

MX82T/3.£349 

MX100/3.£475 

FX100. £569 

SHINWA 

CTICP80.£289 

JUKI 

Daisywheel 6100..£399 

SMITH CORONA 

TP-1 (pors).£485 

STAR 

DP 515.£299 

Gemini 10X.£299 

Delta 10.£399 

OKI (Microline) 

80P.£226 

82A.£329 


SANYO 

12"gr. med.res.£80 

12"gr.hi.res.£110 

Colourfrom.£235 

KAGA 

12"gr.hi.res.£109 

OUR 12" amber hi. res.£119 


OUR Realtime clock. 
MPR PRICE 


MRP PRICE Colourfrom 
£279 £229 

£359 PERIPHERALS/CARDS FOR APPLE 1 

£259 £ 

£289 
£399 
£479 


DISC DRIVES 

£95 Full height..144 

£199 Half height..144 

£99 IBBl 

£105 
£209 


Printer (centronic).38 

Printer + 16k buffer.95 

Printer + 32k buffer..109 

Printer + 64k buffer.129 

Printercable.10 

80col.(notlle).45 

80 col. (lie).49 

80col. +64k(lle).89 

Disc controller.52 

PAL(+modulator).39 

16k RAM.39 

EPROM writer.48 

I/O interface . . 3§ f _, 021-356 7402 or write to : 

Z80CP/M.44 K® ROSCO LTD., Freepost 

£199 ASCII encoded keyboard >-1 Birmingham B20 1BR 

£289 u/case, I/case.49 Telex: 334303 TXAG WMG 


£219 


£299 

£239 

£239 

£349 


P&P: printers, monitors £7 
Others: Under £100 add £3 Over £100 add £5 
Please add 15% VAT to total orders. 
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Nothing On Earth Compares With 




THE DATABASE THAT LEAVES THE OTHERS GROUHDED 


DataFlex ... available in single and multi- megabytes per file ... these are just some of 
user versions for 8 and 16 bit systems. Plus the attributes of DataFlex. 
extensive support for local area networks. CP/M and MS DOS compatible. You can 

And with DataFlex, 16 bit operation means use it with your SIRIUS, IBM PC, and 
16 bit! Not 8 bit converted. That means at least EQUINOX EQUATOR to name a few. 

12 open files with 10 indices and up to 6 fields You can start with single user and expand 
per index. Just compare that with some other to multi-user. MS DOS and CP/M networks, 

so-called 16 bit databases. MP/M-86, Novell Sharenet, PC-net, DMS Hi 

Fully interactive transactional updating, net, TURBOdos. DataFlex supports all of these 

multifile screens and reports, up to 125 data and many others, 
files, 255 fields, 4K per record and 8 

If you are going up in the world, lift off with DataFlex. 

===== - — — 16 ANNING STREET, 

S _J^ TM NEW INN YARD, LONDON EC2A3HB 
= ^== ~ =. Telex: 27341 Telephone: 01-729 4460 

Exclusive United Kingdom Distributors for Data Access Corp, Miami, FL U.S.A. 
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Renta 
personal 
computer fro 
Hamilton an 
lough oil 
the way to the 
bonk. 


Buying a personal computer is a big 
decision and certainly no laughing 
matter. The range of systems available 
for you to choose from is bewildering. 

If you buy the wrong one, you're stuck with 
an expensive mistake for years to come. 

Worse still, can you be sure that 
what’s right today will be right in two 
year’s time? Few of us are that smart. 

Still, here is one way that does away with 
gazing into the crystal ball - Hamilton 
Personal Computer Rental. 

Hamilton PC Rental, trom Hamilton Rentals, the 
UK's leading computer rental company, will let 
you choose from among the world's major 
manufacturers - Digital Equipment Co, Hewlett- 
Packard, IBM and Apple, and yet still allow you to 
upgrade the hardware whenever you need to 
- processor, memory, disc drives and peripherals. 

And just look at the financial benefits: no 
capital outlay, with cash free to invest 
elsewhere and tax-deductable payments. 

Rental terms are flexible - you can have a 
system for six months, a year, or more, and 
include maintenance. Should you grow to 
love your Hamilton PC, well, then you have the 
option to buy it at really favourable terms. 



Hamilton Rentals Ltd. 
Hamilton House 
North Circular Road 


Tel: 01-961 6777 


Hamilton Rentals Ltd. 
Crawford House 
84 Caroline Street 
Birmingham B31UP 
Tel: 021-236 3561 


Hamilton Rentals Ltd. Hamilton Rentals Ltd. 

Grove House, Skerton Road Unit 4, Howemoss Drive 
Old Traflord Klrkhlll Industrial Estate 

Manchester M16 OWL Dyce, Aberdeen AB2 OGL 

Tel: 061-848 8338/8434 Tel: 0224-770816 


WARNING: 

BUYING CAN SERIOUSLY DAMAGE YOUR WEALTH. 
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new universe. 


Fly the sensational MEGAHAWK through the 
Abyss of Time as fearful bats and ice age 
predators seek your destruction. Be amazed 
as the 4th dimension unfolds itself with 
awesome reality. Stretch your skill to the 
limit as you leave the time corridor into a 


DEALER ENQUIRIES WELCOME 


Seek out and destroy the Android Space 
Platform that threatens Mankind. Break dow 
the defense of the ZYLOGONS whose huge 
fortresses guard wave after wave of 
relentless attackers. Fast and furious 
Full colour Isometric Projection 
Machine Code; Val Franco 

£6 95 inc. postag 

co i*/ci r'rsht c each 


Post this coupon to 


BIGG 


Birchall Moss Hall, Hatherton, Nantwich,Cheshire, 
tel.0270 811948 telex. 367311 CW5 7PJ 


LAY 


MEGAHAWK 


ZYLOGON 


Please Rush me 

□ MEGAHAWK £6-95 inc vat 

□ ZYLOGON £6-95 inc vat 

I enclose cheque/postal order payable to'BIG G - 
for £_ 


Name _ 
Address 


Post Code. 






































• Britain's No! 
range of 
products 

• Check our UK 
dealer network 
for your nearest 
outlet 

• Aftersales 
service from our 
own factory and 
engineers 

It's our aim to provide satisfaction at 
the sign of the Big 'M'. By providing 
local distributors, best prices and 
service, we offer you the most. If you 
don't see it in our ad ask your local 
distributor, or write to our Head 
Office for full list. 

AH prices include VAT 

All prices correct at time of going to 

press, but subject to change 

All products normally in stock 
but to prevent a wasted 
Journey phone your local 
dealer first before calling. 









The Apple Professional 
Home Computer Pack 


What will you get? 

The heart of the system is the Apple lie 
microcomputer. It's the latest version of the 
famous Apple II personal computer It 
incorporates the latest in L.S.I. technology 
and other state-of-the-art advances. Its 
unique modular design incorporates 8 slots 
which allow user expansion capabilities no 
other personal computer can match. In 
addition, you'll get the Apple II disk drive - 
disk, of course, gives you access to 
information more quickly and reliably than 
cassette tape which is why disk-based 
systems are the standard for business. A high 
quality TV and sound modulator which lets 
you use our Apple with your home TV set. 
(Also available at a special price with this 
package is the New Monitor II - for those 
who need to view text as their main 
concern. This special complete pack contains: 
Apple lie Personal Computer, disk drive and 
controller. 

TV Modulator (colour and sound) 

£25 Apple Software rebate certificates 
£100 Training Voucher 
£25 Apple Monitor rebate certificate 
Micronet/Prestel discount voucher - £68 off 
'Windfall' Apple user magazine 
Apple Sports Bag 
Software Certificates 
Catalogue of Hardware and Software 


Price £999. 


A full colour 32K ROM computer with 
text and graphics modes up to 
640 x 256 graphics and 80 column text 
screen, extended Microsoft basic, built 
in assembler 1 MHZ and tube interface, 
sideways ROM, RS 423, A/D converter. 

BBC Model B £399 


ALSO AVAILABLE 

BBC Model B + Econet 
BBC Model B + Disk Interface 
BBC Model B + Disk Interface + Econet 

DATA BASE RETRIEVAL 
AND INFORMATION PACKAGE 
BBC and Disk Interface Disk Drive, 
Green Monitor, Dot Matrix printer. 

Data Base program complete with all 
cables, manuals and formatting disk. 

£1075 




















Software 

UK's No. 1 range of software. 
Check availability with your 
local dealer. 


TORCH Z80 
DISK PACK 


Twin disk can store 
up to 800K. 

Disks can be used for 
storage under ACORN 



Printers 

SEIKOSHA GP100 £ 214.99 

SEIKOSHA GP250 £ 276.00 

EPSON RX80 £ 339.25 

EPSON FX80 160 cps £ 454.25 

OLIVETTI SPARKJET 
PRINTER £ 419.75 

SMITH CORONA D/WHEEL 

£ 459.00 

TEC STARWRITER 40 cps 

£ 1265.00 

JUKI 6100 D/WHEEL £ 458.85 
STAR MCP40 COLOUR 
PRINTER £ 171.35 

STAR DP510 £ 275.00 


CONCHESS * 

This remarkable chess game comes in 
different finishes. Warning... try it once 
and you're sure to buy it 
Models available: 

ESCORTER £179.99 

AMBASSADOR £229.99 
MONARCH £279.99 



LYNX 

LYNX96K £ 299.00 

JOYSTICK INTERFACE £ 13.95 
SERIAL INTERFACE £ 3.99 
CENTRONICS INTERFACE 

£ 49.95 

Workstation 

Designed to take • 
computer, disk drive, 
printer and paper. 

Robustly built for school, 
business or home use. 






















































































SINCLAIR 


SPECTRUM 

16K and 48K, basic, colour, text and 
graphics, vast range of software 
including education, printer, built-in 
speaker. You can build a very good 
system at a very good price. 

ZX SPECTRUM 48'K 

£129.95 

ZX SPECTRUM 16K 

£99.95 


COMMODORE 

COMMODORE 64 
-64K RAM, 

colour, sophisticated ROM/RAM user, 
full business applications, disk drives 
available, sound, UHF/composite video, 
proven basic language, exceptional 
value, high resolution graphics, many 
"add-ons" available, printers. 

£229.00 


ORIC 

48K, colour, high resolution graphics 
240 x 200, text 28 + 40, pre¬ 
programmed sound, user-defined 
keyboard/graphics, non touch-sensitive 
keyboard, microsoft type basic with 
powerful extensions, RGB/UHF, 
standard cassette interface, parallel 
printer output, several periferals 
available, printers available modems and 
PRESTEL (coming). 

ORIC-1 48K £139.95 



• No tuning necessary when 
switching TV to computer 

• Uses new Scart plug 

• Cable & satelite facilities 

• Fantastic graphics 

• RGB composite video 
in one 

• Audio facilities 

• Compatable with: 

BBC Model B 
Commodore 
Dragon 

Oric £ 247.25 
Atari 


Up to £1000 instant credit available through selected Big 'M' dealers. 
Ask for written details. 





Think you're 
good enough to 
become a Big 
'M' distributor? 
Full back up 
given. Write for 
details and 
application 
forms to Steve 
Macfarlane 


Micro Management Head Office: 16 Princes Street Ipswich Suffolk Tel: 0473 219461 







































































Our software is available from all Oric dealers and ( 
most good software suppliers. In case of difficulty 
please contact us on Teversham (02205) 2261 or write to us at: 


Unit 1 & 2, Techno Park, Newmarket Road, Cambridge 
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48k Oric. 
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You received your first issue of Oric Owner free with your 
machine. Why not subscribe now and keep in touch with all 
the latest developments in the Oric range. 






























BBC FINAL STAGE 


SPECTRUM LAUNCH STAGE 


MISSION BRIEF 

Successfully pilot the Shuttle through Launch, Fetch & Finals.Take off and position Shuttle in orbit 
Manoeuvre alongside malfunctioning Satellite.Retrieve-then re-enter toglide without fuel to White Sands Desert. 



PREVIOUS SUCCESSFUL MISSIONS 

EXCELLENT - “Personal Computer News" 

A WELL THOUGHT OUT GAME - “Dragon User" 
ALMOST WORTH BUYING A DRAGON FOR 

“Which Micro’ 


Postal Orders to 

41 Truro Road, St. Austell, Cornwall PL25 5JE 
Telephone/Credit Card Order 
Tel: 0726 3456 


□aai 


MISSION STATUS Available for 
48K ORIC 1, ATARI 16K, DRAGON 32, BBC 
MODEL B, SPECTRUM 48K, COMMODORE 64, 
ACORN ELECTRON, TANDY COLOUR 32K 


CASSETTE £8 DISK £10 















SCREENPLAY 


City-destroying monsters, claustrophobic cars and wizards engaged in magical duels 
are conjured up this month for the Oric, Spectrum, Dragon 32 and Atari machines. 



ULTIMA ZONE 


Supplier: Tansoft 
Computer 48k Oric 
Price: £8 

After a very slow start it now seems that 
Oric software is starting to match the 
machine's capabilities — and about 
time, too! 

Ultima Zone is a trilogy of programs 
for the 48k Oric that, without being 
terribly original, at least shows off the 
computer's sound and graphics to 
good advantage. 

Stage 1 is the 'Battlezone'; here you 
control a laser base, Space Invaders 
style, and must demolish the various 
craft pitted against you. Main attackers 
are the Walkons, which release Brunes. 
The Walkons attack from a 'safe box' at 
the top of the screen and the various 
Brunes, fireballs and bombs bounce 
around the playing area — the Brunes 
will bounce off the bottom of the screen 
and hit you from behind, so it is 


imperative that you keep an eye open 
for sneak attacks from the rear. In 
addition to your lasers, a shield effect 
will help ward off these nasties. 

Stage 2 introduces the Henk-class 
cruiser; this is a large object that is 
manipulated by hits from your laser — 
hit the Henk's left panel to move the 
cruiser up, the right panel to move it 
down, and the centre panel to fire at the 
Brunes. There is a time limit in which to 
destroy all the Brunes and a bonus 
score is awarded if this is done before 
the timer runs out. 

Stage 3 is a type of Space Frogger. In 
this stage you have no armament as 
such — instead you must pilot your 
Sheamus-2 missile through the various 
obstacles to reach the Walkon spy 
satellites. You may move from side to 
side by pressing the CTRL and 'A' keys, 
and you may increase your speed by 
means of the Return key. Wipe out one 
satellite and another appears — only 
this time everything moves at a much 
greater speed. 


The presentation of Ultima Zone is 
extremely good — there's a loading 
screen that keeps you informed of what 
is happening during the many minutes 
it takes to load this game at the slow 
setting, and the instructions on the 
cassette inlay are very clear. Forthereal 
novice there is even a step-by-step 
guide giving full details of how to load 
any Oric cassettes. The graphics are 
very smooth in operation and the 
controls are easy to manipulate. My 
only quibble is that it would have been 
nice to have a volume control—the Oric 
has a wide volume range and it would 
have been better if Ultima Zone left the 
choice to the user instead of simply 
having the sound set on or off. Butthat's 
a minor point: this is one of only a few 
good games for the Oric I have seen so 
far. 

Presentation 90% 

Addictive quality 60% 

Useofgraphics 80% 

Valuefor money 80% 



BLUE MAX 


Supplier: Synapse Software 
Computer: Atari 400/800 (32k) 
Price: £24.95 


You smile grimly to yourself but then 
it's 'CHOCKS AWAY' and you're off on 
another raid behind enemy lines, for 
you are Max Chatsworth, the infamous 
'Blue Max'. Your mission, as always, is 


to bomb the enemy's buildings and 
bridges while shooting down as many 
of its planes as possible. Be warned 
however: the huns are determined to 
shoot you down and thereby win the 
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M's a monster... 


r 


...and li J s waiting for you 



ENTER THE CATACOMBS... 
HUNT THE TREASURE... 
AVOID THE TRAPS... 
WATCH OUT FOR SKULL! 


SUPER NEW, ORIGINAL, 3-DIMENSIONAL 
FULL-GRAPHICS MAZE GAME FOR THE SPECTRUM 48K. 
HUNT THE TREASURE THROUGH MULTI LEVEL MAZES 
AVOIDING HAZARDS AND DEADLY WANDERING SKULLS. 
THIS GAME WILL BLOW YOUR MIND. 

THERE IS NOTHING ELSE LIKE IT! 

Write for details on the GRAND HIGH SCORE COMPETITION 
GAMES MACHINE LTD., 

40 FRETHERNE ROAD, WELWYN GARDEN CITY, HERTFORDSHIRE. 
S’ (07073)28444/28435 
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highest Axis award. An award which 
carries your name, the Blue Max. It is 
awarded to the person who shoots you 
down. 

Most of the screen display is an 
excellent graphic image of the area in 
which you are flying. The image is 3-D 
with your plane in the centre. The 
bottom of the screen contains the 
command bar with details of your 
speed, altitude, fuel remaining and 
your score. 

You should try to keep at least one 
eye on this command bar at all times 
since it provides essential information. 
The command bar is usually white but 
willturn blue when you are at the same 
altitude as an attacking plane.Orangeis 
the colour displayed when you are at 
the correct height for straffing enemy 
ground positions — for example, tanks 
and guns. Should the barflash in bright 
orange then climb quickly because you 
are too low and are about to crash. 
Should you be hit by an enemy plane, 
gun or ship, then the bar will turn red 


andyou will betoldofthedamagedone 
by a permanently displayed letter code. 
'F' means you have lost fuel and 'M' a 
loss in manoeuvrability, 'B' indicates 
that you can only bomb intermittently 
and'G'isthe same butforyour machine 
guns. If all these letters are shown then 
the next hit will result in the destruction 
of your aircraft. 

Your first mission is to destroy 
targets along a stretch of river and, 
should you require repairs, there is a 
friendly airstrip waiting for you. But 
beware, because the huns will bomb 
you as you are being refuelled and 
repaired. 

There are certain primary targets 
whichyoumusttry and destroy; indeed 
you haveto despatch a number of these 
before you can progress to the next 
stage. These include targetted build¬ 
ings and bridges, blue airplanes, 
red ships and even some trucks. 

The next sortie is inland and is an 
attack on an enemy airfield but what 
happens after that, I'm afraid, I've yet 


to discover. 

When you are finally shot down, you 
will be given a rating starting at 
kamikaze trainee. My highest achieve¬ 
ment was a class 1 air cadet. Obviously 
there are higher levels of achievement 
to be attained, and even an end to 
the game, but unfortunately all my 
attempts ended in smoke. 

Incidentally a warning to prospective 
players of this superb game. You only 
get one place so take good care of it or 
your games will be brief. 

Should all this sound too easy I must 
mention that there's also an intermedi¬ 
ate and advanced level of play and to 
make things really challenging you can 
introduce gravity. 

The Blue Max tested was a cassette 
version which took a long time to load 
but it's also available on disk and 


cartridge. 

Presentation 60% 

Addictivequality 90% 

Useof graphics 100% 

Valuefor money 70% 



CRUSH, CRUMBLE & CHOMP! 

Supplier: Epyx 

Computer: Atari 400/800 (32k) 

Price: £24.80 

Crush, Crumble and Chomp isn't the 
most subtle of titles, yet it isan accurate 
description of this monster game. The 
game is based on those truly awful 
films which involve a monster des¬ 
troying a city. All the essential ingre¬ 
dients of a good game are included. 
You play the role of the monster 
terrifying the fleeing civilians. But 
beware! — for the National Guard has 
been called to attack you with troops, 
tanks and helicopters. There's even the 
obligatory mad scientist. 

You can choose to be one of six 
different monsters: Goshilla the giant 
lizard, Kraken the giant squid, Mechis- 
mo the robot. Mantra the flying reptile, 
Arcanis the giant spider and a name¬ 
less, shapeless blob. If that choice isn't 
enough for you, you can even build a 
creature of your own design. This gives 


you an almost inexhaustible selection 
of different scenarios. 

Once you have chosen which mons¬ 
ter to be, you must decide which city to 
visit from a choice of Tokyo, San 
Francisco, New York and Washington. 

Having selected Kraken I decidedthat 
San Francisco would be the best 
hunting ground for a creature that can't 
leave the water. Full maps of all the 
towns are included in the rulebook and 
are particularly useful since only a 
sixteenth of the city under attack is 
displayed on the screen at any one time. 
This graphic display of the city occupies 
two thirds of the screen display and 
shows the buildings you are to crush 
and crumble and the people for you to 
eat. The rest of the screen contains 
information about the state of your 
monster. HDG is the direction in which 
you are going, Health is your physical 
condition and there are indicators 
which show if there is anything in your 
paw (to be eaten) and an indication of 
how hungry you are. 

Hunger is the main source of trouble 


for monsters as they are ruled by their 
stomachs rather than their heads. If 
you, in your role of monster, do not eat 
enough people, tanks and helicopters 
you will get hungry and grow famished 
until finally you become berserk with 
hunger. Berserk is not a good state to be 
in because the monster loses control 
and is taken over by a need to eat. In 
such a state it is very easy to go from 
healthy monster to dead monster in a 
few seconds. This proved to be my 
downfall since my food supply seemed 
determined to stay out of the reach of 
my tentacles and even the range of my 
paralysis beam. Consequently I grew 
extremely hungry until, finally, in a 
berserk state I tried to eat a power 
station which definitely wasn’t a good 
idea. 

Each monster has its own set of 
abilities and restrictions and these are 
outlined on monster cards which are 
supplied with the tape and instruction 
book to form an attractively boxed set. 

Points are awarded for buildings 
crushed, people eaten and tanks and 
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Ule'vegotthe 


flaw far the first time you ran 
buy cassette based saftuiare 
for your Rquarius. 

Dll the BHritement af 
arcade type action at 
the \aiu, I a iu price 
aflS.95. 


W Voders 


tdon 


JUST 


Phragger 

A leap in front of all other 
versions-an arcade 
quality game with truly 
amazing graphics. Hop, 
skip and jump across all 
the dangers and perils. 
Take vour life in vour 


aliens 


Chuikmon 




Add-Un 

Electronics Ltd.,, ..- -■* — - 

Units 2 , 3 and 4 1 -(qty)Aliens u . - (qty) Chuckman 

Shire Hill — 


Bld-Add-On Electronics Ltd., Units 2,3 and 4, Shire Hill Industrial Estate, Saffron Walden, Essex CB113AQ 

^ Please rush me: _(qty)‘N’Vader _(qty)Ed’on = 

_ (qty) Phrogger jl 

j Cassettes at £5.95 each inc.p+p and VATfor my Aquarius computer. 

I enclose cheque to the value of £_or debit my Access/Visa card. No_ H 

1 Industrial Estate, Signature_.Name_ jl 

J Saffron Walden, Address-Postcode- I 

ELECTRONICS Essex CB11 3AQ 1 Credit card holders ring (0799) 25014 (24 hrs) orTeiex81653 pcns-iIB 
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helicopters destroyed so should you 
have a preference for one of these 
activities then you can choose an 
option where you will get more points 
for your chosen field. 


This highly original and enjoyable 
game is strongly recommended for 
anyone who owns an Atari, Apple or 
expanded VIC-20. 


Presentation 
Addictive quality 
Use of graphics 
Valuefor money 


90% 

75% 

85% 

80% 



MORRIS MEETSTHE BIKERS 

Supplier: Automata 
Computer: 16/48k Spectrum 
Price: £6 


This game represents something of a 
departure for Automata: the Pi-Man 
does not appear, there are no large 
prizes for successful players, and it is 
not an adventure. 'Morris Meets The 
Bikers' is, in fact, an arcade-style game 
with a typically eccentric Automata 
story line. 

In this game the player takes the part 
of Morris Minor, a claustrophobic car 
that is trapped in a multi-storey carpark 
on a wet Tuesday afternoon. Being 
claustrophobic, Morris has his mind set 
on the great outdoors, but for some 
unexplained reason sinister forces—a 
gang of anti-social motorbikes — are 
out to get him. Morris must make his 
way to the exit, but to pay the parking 


fees he must pick up 10 gold coins 
which are scattered about on the 
various levels, all the while avoiding tin 
tacks, wheel clamps that prevent him 
moving, parking signs, and of course 
the bikes. 

The game loads quickly, and the 
screen displays prompts to allow the 
player to choose which keys control the 
game (something other manufacturers 
would do well to emulate) or to select 
the Kempston joystick option. 

Once keys have been allocated the 
screen shows a cut-away profile of the 
various car park levels. There are two 
lifts which Morris must use to move 
between levels, and several staircases 
which impede the heroic car's prog¬ 
ress. The coins are randomly placed 
with only one being visible at any time, 
and in many cases it is impossible to 
reach the coin without meeting one of 
the hazards; in this case it is simply a 
matter of deciding which is the least 


destructive. Tin tacks slow Morris down 
and make it more likely that a motorbike 
will get to him, wheel clamps stop him 
in his tracks for a short period, and the 
parking signs extract a penalty of three 
coins. Morris's only weapon is his horn, 
a blast from which will demolish the 
bikes. Furthermore, there are nine 
screens to be negotiated. 

The other side of the cassette con¬ 
tains a sensitive — not to mention 
tuneless — rendition of 'Leader of the 
Pac', a sad and slightly smutty story of 
love between a girl and a Pac-Man, 
performed with great feeling by Lady 
Clair Sinclive and the Pi-Men. In fact, for 
masochists everywhere an album of 
the Pi-Man's Greatest Hits is available 
from Automata — an ideal present for 
the whole family? 

Presentation 75% 

Addictive quality 60% 

Useofgraphics 60% 

Valuefor money 70% 
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WIZARD WAR 


Supplier: Salamander Software 
Computer: Dragon 32&2 joysticks 
Price: £7.95 

Wizard War is one of a small group of 
truly multi-player games available for 
home computers. It can apparently 
cope with up to nine players arranged 
into three teams: the red, green and 


yellow wizards. However, only two 
players can play the game at any one 
time. 

The players of Wizard War are 
engaged in a series of magical duels, 
the purpose of which is to determine 
who will rule the world of Xarg. 

Each duel is a contest between two 
wizards of equal strength or manna in a 
duel to the death. This manna is a 
measure of a wizard's strength and 


should it reach zero then the wizard dies 
and the duel is lost. Manna is also used 
to buy spells which are hurled at the 
opposing wizard but in a civilised 
manner (only one per round). 

Each round of a duel has two stages. 
In the first instance the wizard selects 
one of the four spells he is offered 
— which are different for each 
wizard each round. There is a selection 
of attacking and defensive spells. The 
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LW3IST 


A REFLECTION OF 

EXCELLENCE 


HIGH RESOLUTION 
COLOUR MONITORS 


DIGIVISION, hailed as the leaders in the field of data 

display monitors, present the versatile and popular CDE14 \ 

high resolution colour monitor. 

Produced specifically to complement the lastest generation of microcomputers the highly 
acclaimed CDE14 is at the top of it’s class. For the professional user demanding ultimate 
definition of data and graphics even higher resolution c.r.ts are available. Apart from the 
CDE14, DIGIVISION manufacture a wide range of colour and monochrome data display 
monitors currently in use throughout the World by all sectors of industry and commerce. 
Whatever the requirement DIGIVISION will have the monitor; personal computer users, 

VDU manufacturers, process control applications and television broadcast installations. 

DIGIVISION with your system will prove to be a more rewarding investment. 

Dealer enquiries welcome 

DIGIVISION LTD ■ PARKER DRIVE 

LEICESTER LE4 OJP ■ TEL: 351224 TELEX 341382 




SCREENPLAY 


wizards choose their spells by a move¬ 
ment of their joysticks which can be 
hidden from the other's view. It is a 
satisfactory method of secret selection. 
As soon as both wizards have chosen 
their spells the combat begins and the 
screen display changes. 

The screen changes to a scene with 
the two wizards standing on mountain 
tops, facing each other across a valley. 
At the base of the valley is a trap door 
through which a great variety of sum¬ 
moned creatures may appear. Over¬ 
head a selection of the three suns (red, 
yellow and green) shine brightly as the 
wizards do battle. The exchange be¬ 
tween the wizards depends upon the 
spells that they have selected. If they 
have both chosen offensive spells then 
it's a race to guide your spell to your 
opponent, since only the first spell to 
make contact has affect, if both have 
chosen defensive spells then the round 
will end without incident. Similarly a 


ANT ATTACK 

Supplier: Quicksilva 
Computer: 48k Spectrum 
Price: £6.95 

Much has been made of Sandy White's 
'Soft Solid' 3D effects in this new game 
from Quicksilva — and they are truly 
amazing, giving perspective and depth 
to the image on the TV screen. First 
impressions can be deceptive; initially I 
thought that the superb graphics were 
merely window-dressing for a some¬ 
what boring game, but after a few 
attempts I became engrossed. 

There'sthe usual Quicksilva verbiage 
to fight through before playing Ant 
Attack — waffling on about the City 
'resting dreaming of past glories, solid 
and unmoving: the signatures of a long 
dead race. The City washed clean by the 
sun's rays .. .'does absolutely nothing 
to help the player and, because similar 
rubbish appears on every Quicksilva 
tape, it's all becoming tiresomely 
predictable. 

Anyway, having fought a way 
through this excess of flannel, the first 
thing to do is to choose your sex — no 


wizard can elect to withhold his spell to 
save energy. Each spell has a cost 
which is deducted from its owner's 
manna. 

There are 24 spells described in the 
accompanying spell-bookand each has 
a set duration, cost in energy, damage 
potential and a degree of control that 
must be exerted over it by the wizard. 
The player's control over a spell may 
decide the result of a duel. If the player 
has summoned a dragon, but then 
doesn't possess the joystick skill to 
guide it against his opponent, then the 
spell will have been wasted. 

Control varies between spells and 
ranges from full as in the dragon, 
through only partial left and right con¬ 
trol over a meteor storm, to none at all 
over a defensive fog. The most difficult 
spell to control is the banshee which 
must be guided to your opponent on a 
path which doesn't allow it to touch the 
ground nor drift too far above it. 


kidding, this is a genuinely non-sexist 
game; the player may choose to be 
either male or female and will set out to 
rescue members of the opposite sex 
who are trapped behind the city's walls. 

The playing area is in black, whiteand 
various shadings of grey: infactthelack 
of colour adds a certain Gothic gloom to 
the city and is very impressive — the 
real reason for the absence of colour is 
to speed the game up, and this it does 
very well; response times are very 
good. 

The city is called Antescher, presum¬ 
ably because it bears a strong resembl¬ 
ance to Escher's work; and it is ex¬ 
tremely large, extending over several 
screens in size. A particularly neat 
touch is the provision for altering the 
angle at which the city is viewed: 
pressing one of the four keys allocated 
allows a different aspect to be seen. 
Other keys enable the male or female 
character to rotate, move forwards, 
jump, throw grenades or, as a last 
resort, to return to the starting position. 
Climbing over the various walls is 
done by pressing 'move' and 'jump' 
simultaneously. 

The mechanics of the game are very 


The spells are also grouped into 
wizard ownership. A spell designated 
RED will be best used by a red wizard. 
The suns also affect the spells and as 
before a red spell will be at its most 
powerful under a red sun. Not all of the 
suns shine at any one time but they 
follow set patterns. The red sun rises 
and sets every other round, whereas 
the green sun is in the sky for two 
rounds then down for two and the 
yellow is up for four then down forfour. 

The complexity added by the suns 
makes an already challenging game 
into a skilful contest of strategy and 
double bluff. It is a shame that this 
excellent game isn't available for a 
machine with better graphics capabili¬ 
ties. 


Presentation 60% 

Addictive quality 70% 

Useofgraphics 40% 

Valuefor money 80% 


simple: all you need to do is to get into 
thecityandrescuetheants'captives, all 
the while avoiding or destroying the 
killerants. Initially a victim will be found 
somewhere close to the point of entry 
into the city; later in the game, how¬ 
ever, a fair bit of wandering about is 
necessary before one is found. 

The attacking ants are really impress¬ 
ive and quite scary, and they have the 
knack of trapping the rescuer in corners 
from which it is difficult to escape: this 
is where the grenades come in handy, 
but ammunition is limited so these 
must be used sparingly. 

When a captive has been spotted 
(with ego-gratifying remarks like 'My 
hero' and pleas to be 'taken away from 
all this'), the player then has to escort 
him/her back to the city gates before 
going in search of others—to aid in this 
there is a scanner to guide him/her in 
the right direction. And that'sall there is 
to it — the player must keep returning 
until all victims have been rescued. 


Presentation 50% 

Addictive quality 65% 

Useofgraphics 100% 

Valuefor money 75% 
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PCW’s‘Packages’section isproducedbi-monthly, alternating without"In Store’ hard* 
guide. We have confined coverage to business packages which are available andsuppor 
at national level and which have been in use for at least six months inn minimum of Hu 

sites. Producersof packages which fall within these constraints should send for detailst 

updates to: Tracy Dear, PCW, 62 OxfordStreet, London Wl. 
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MACHINES 


£75/150 : 


'yslexia need not necessarily mean the end of your 
career, Mr Thomas—for example, have you ever 
considered writing microcomputer manuals?' 


£150-300 P2 
£75 J1 
U20 VI 
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ntrol/recon 


Stock control/ 
Stofflfe control/ 


'It's the only way I can get him interested these 
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TRANSACTION FILE 


Readers will be pleased to know that, due to our clever layout ideas, the 
Transaction File is up-to-date and waiting cut down considerably. Ads are 
accepted only on the form below for aflat fee of £2.50. Please don’t specify 
issues as we can’t oblige. Ads cannot be repeated unless separate forms are 
sent in.- We will only accept entries from non-commercial readers. Thank 
you for cooperating. 

Micronet 800 acoustic coupler with • IBMPC2x320kdrives,192k Space Invaders Asteroids. Galaxian. MZ801/0 Lotsofsoftwar 

testBBOsoftware. Workspctfcctly RAM, some software, tint' year old Also maeazines.0nlv£2?0. Tel:0985 notes miohrsnlit fssn i 

•hardly used.No longer needed. Offers. Tel: (0953)602951. 27B70(arter6pnt). ' Eastbourne ((if "i)84IP® 

tipat £40. Tel: Spen (0926)38751 Wymondham.Norfolkfafterb • Apple IIZ80card.80columncard. • TRS80LevelII 16kcf 

MV?)- , . r . r .^ nM . r . CP/M system disk. The lot for £199. printer VII. grcenscrccni 

: x,i nieEG300316k+ Printer (Centime),interface card cassette.!.- softvs 


cardeage.psu.kevt 
BASFolOodisk.ti: 
pfinter.£100.Te!:C 
68967 (eve). 


?'SCRIP(SIT). 


EHKL 

• Sharp MZ80K, 


TRANSACTION FILE ADVERTISEMENT FORM 












f TRANSACTION FILE' 1! 

• Acorn ATOM, 12k + 12k, colour, 

PSU, much software, teletype 
interface.£175. KSR33 teletype. i 

excellent condition,£75.Tel: H. 
Mardia. Maidenhead (0628) 23062 

• BBCMode! B OS1.2.15 months 
old. + leads. 3manualsand many 

. games tapes, mainly Aeomyo ft, £350. 
Tel: 01-4220764(eve) 

• OHIOscientificC28-P.Twit>8in 
discs = \A MB. 48k RAM, OS-6SU 
operating system and MBasic. 
Televideo 920 VDUcables.discs and 
manuals. £895ono. May sell 

• ATOM 14k, 44k. word processor, 
atomcalc, toolbox, via, printer, 
interface. 64-way edge connector, 

B BC Basic, dis-assembler. Invaders, 

ono(needmoney).Tel: David, 
Sunderland (0783)227262 (after 

6pm). Urgent salerequired. 

• Sharp MZ-8GK. 48k. Boxed. 
Excellent condition. Includes 
manual, 2 Basic cassettes, 
applications cassette andseteetton of 
games, £280ono, bargain. Tel: 
061-4852119. 

• 1WZ-8QB per feet condition, 64k 

R AM Hi res graphics*, integral sound. 
screen andcassette. Basic. Pascal. 

Z80, assembler, manuals. dustcovcr. 
original packaging, £550ono. Tei; 

Paul (U ■ VO jitter 4pm |. 

• SharpMZ80K + Epson MX80FT3 

worthof applications, languages, 1 

utilities, games, £500ond. will 
separate. Tei: (0429) 74085 (after ! 

Commodore CBM401616k. 
Including built in monitor, and with : 
C2N cassette drive + 100programs. 
Excellent condition, as new. Tel: 
Mitchell on Southend (0702) 588601. 
No reasonable offer ref used. 

• Centronics 588matrix printer, 88 
CPS. upperandlowercase. Parallel 
centronics and serial interfaces. 
Documentation. Excellent condition, i 
£95 with box of 11 x9'/ipaper.Tel: 
Romford (0708)42475. 

• MZ-80K/A software for sale 

Centipede. Scramble. Missile 
Command, Defender. Flight 

Simulator, Visicalc, Wordpro, 

Synth. Forth. several Basics and many 
others, £2 to£8. Tel: Maidenhead 
(0628)23162(eve). 

• Assemblerson 32k PET + disc. 

Fast200 LPM,6801/3,6301/3,6802. 
6809, £18each processor. Sae details. 

M J. Tyler. 2 Parkview Drive, Cashes 
Green.Stroud.GlosGL5-4NQ.Tel: 
0453677257. 

Some books, joystick, tape deck. 
Bargain£220. Tel: (0482)898466. 

• SuperPET9000Learn powerful 
APL. also Pascal, Fortran .Basic, 

6809assembler + Superscript. 8050 
disks, Acculab interface, Epson 
MX80F/TII1 printer, study use only. 
Nice roachine.£2.850ono. TeL(061) 
■9284958: 

• 4.0PET32k for sale. Excellent 
condition. Cassette drive, manual. 
lots of software, really low price, £295 


ACC NEWS 


This month Rupert Steele gives full detailsof the ACC and conducts a tour of. 
London clubs. 


ACCdetails 

I can now reveal full details of the 
Association of Computer Clubs. The 
old ACC has now split into two new 
organisations — the Amateur Compu¬ 
ter Club, which publishes a hardware 
magazine ealled Accumulator, and the 
Association of Computer Clubs, which 
will serve to link together computer 
clubs around the country. Both group? 
have the ijjtials ACC, but |LI use the 
abbreviation exclusively to refer to the 
Association. 

So what's new about this Associa- 
tionMyell, for .dine thing it is democra¬ 
tic, run by an^for computer clubs and 
user groups fn the UK. Every club or 
user group paying the affiliation fee is 
entitled to voting representative(s) at 
ACC Council,,the new governing body 
forthecommon interests ofthecompu- 
ter hobbyist movement. 31SP 

The Council gleets an Executive 
|iCpmmittee, wfi rahsi s responsible for 
conducting the day to day business of 
the Association of Computer Clubs. At 
the moment,there is a temporary 
Steering Conirriittee running the Asso¬ 
ciation until the first Council meeting, 
projected for the end of January 1984. 
For the time beingSjfhave taken on the 
job of chairman of the Association^ 

Other components of this A^ ^jj- 
tion are the four 'specialist groups'. 
These are semi ad hoc working groups 
which will look after special aspects cjf| 
the Association of Computer Clubs. The 
four groups are:. 

1. COMMS — Communication group. 
Responsibilities are fisted in Prestel and 
similar database systems. This group 
doubles as the ACC National'Prestel 
Committee, which has been running 
Club Spot 800 on Prestel. The current 
chairman is Peter Whittle. 

2. TAGS — The technical advances 
group coordinates club interest in new 
technical advances. Its chief interest at 
the moment is micro-robotics (there 
will be a conference on this subject 
soon), but other new fields are waiting 
to be explored. Computer applications 
to help the disabled are also in the 
TAGS queue. Chairman of TAGS is 


Vernon Gifford. 

3. LUGS —Liaison for User Groups and 
Shows. This group is to look after the 
National User Groups and the coor¬ 
dination and allocation of free (or very 
cheap) stand space at exhibitions. The 
LUGS group plans out space for 'Club 
Avenue' features at exhibitions, and 
edits a news sheet telling the National 
User Groups what is going on. Current 
chairman of LUGS is David Annal. 

4. CLUES — Clubs and Exhibition 
Stand. This group looks after the 

I relations between the ACC and the 
various local computer clubs. The 
group maintains the ACC list of compu¬ 
ter clubs: now numbering some 500, 
[this list is believed to be the most 
accurate and Opto date inthe country. It 
|isgenerally taken (bn a computer) to the 
larger computer exhibitions, where 
fVisitors are put in touch with their local 
computer cjubs. Current chairman of 
CLUES is Tom Cranstoun. 

These four groups operate on as near 
an 'open house' basis as is practicable, 
and we are interested to hear from 
anyone Who would like to get involved. 
Please write to me, and I'll pass your 
letter on.' 

How can you get involved? As an 
individual, you can join ACC Council for 
a nominal fee of only £2 a year. This 
entitles you to attend ACC Council 
meetings (but not to vote) and to stand 
for election to the various Association 
Committees. You will get an occasional 
information sheet, which is what the £2 
pays for. 

A local computer club can affiliate to 
the ACC for the sum of £6 per year, 
‘which is again principally to cover the 
costs of keeping in touch. Affiliated 
local clubs will be able to send a voting 
representative to ACC Council. They 
will also get extra publicity through 
handouts at exhibitions and further 
rightson Club Spot in Prestel. There will 
be an occasional local club news sheet. 
Weare looking into otherservicesclubs 
will be able to get at reduced rates by 
acting together (any ideas?). 

Finally, the national user groups are 
also able to affiliate to ACC, for a 
subscription that is negotiated accord¬ 



ing to the group’s size. The ACC looks 
after these g ro u ps' i nterests i n a va riety 
of ways, including the operation of the 
Club Spot 800 and the arranging of 
exhibition stands. 

Around the dubs 

This month's tour of the local clubs is in 
London and the Home Counties. Mr 
Chris Powell of 24 Stapenhill Road, 
Wembley HA0 3J J writes to tell me he is 
starting a club in the Wembley area. He 
has organised a computer games con¬ 
test to make money for his local church 
heating appeal. That's an interesting 
idea — perhaps you would let me know 
of any other ways of making money for 
charities using home computers? 

DrLeoMcLaughlinwritestotell meof 
the North London BBC Micro Users' 
Group. It is University based (but open 
toalljandthereforehasaccesstoawide 
range of skills and expertise. Atthe time 
of writing, meetings are held at the 
Prince of Wales, 37 Fortune Green 
Road, but this was planned to change. 
Write to Dr Leo McLaughlin, North 
London BBC Micro Users' Group, Dept 
of Chemistry, Westfield College, Kid- 
derpore Avenue, London NW3 7ST. 

Colin Seymour writes to describe the 
British Airways Computer Club. High 
fliers should write to him at 36 Hunters 
Hill, High Wycombe, Bucks, HP13 7EW. 
This club may be BA only, but contact 
him if you're in the area for details. 

Val Weston of Hillcote, 69 Petersfield 
Road, Midhurst, West Sussex GU29 
9JY writes to tell me of the Midhurst 
(and district) computer User Group 
(MUG). It meets atthe Grange Centre in 
Midhurst on the second and fourth 
Thursday of each month and weir 
comes all kinds of members from 
novice to expert. It is also planning a 
junior group and many further acti¬ 
vities. Ring Val on Midhurst 3876 or 
write to her at the above address. 

Lucas Fowler writes to me to say he 
now secretary of the Queens Crescent 
Computer Club. The club has recently 
become a member of the Association of 
London Computer Clubs (ALCC). It 
caters for the whole range of enthu¬ 
siasts from beginner to expert, and 
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ACC NEWS 


BENCHMARKS 


DIARY DATA 


meets on Tuesdays at the Queens from 1 Garrard Road, Slough, Bucks to address given. For information about 
Crescent Library, 165 Queens Crescent, tell me about a new group in the Slough the Association of Computer Clubs, or 
London NW5 4HH. Write either to the area for users of the Dragon 32. Called to join, write to me: 
club c/o the library or to Lucas Fowler, The Dragon 32 Users' Group, Slough Rupert Steele 
47 Woodsome Road, London NW5 Branch, it has been rapidly growing. 17 Lawrie Park Crescent 
ISA or ring 01-485 7730 for further Write to Mr Griffin folfull details. Lbndon 

information. Remember... for information ab- SE266HH 

Andfinally,MrJRGriffinwritestome out the individual clubs, vyrite to the Tel: 01-778 6824. 


END ^8 
RETUM 


1QO REM Effenchin.art 
110 'PRINT "S" J‘ 
120 K=0 
130 DIM >1(5) 

140. 

00 A=K7 Bfc5+ 4-5 . 

WhO GO Sill 230 
n 70 FJM L. — 1 TO 5 

iso mPP)=a X 

190 NEXT L 
200 IF K< 1000 THE! 
|£10 PRIN TS " I 
220 END | 

230 RETURN 


100 REM Be’i 
110 PRINT 1 
120 FOR K-~ 

130 NEXT I, 
140 PRINT ' 
150 END 


hmark 1 


TO 1000. 


Tv'EM T»ncl 
PRIN TJjlS 1 


:Hmar k 


140 A=W2*3+4- 
150 GOSUEi I9jd 


100 REM BenchmarJr 2 
110 PRINT "S" 

120 K=0 
130 K—K+I 

140 IF K<10O0 THEnJP 
150 PRINT|Fe" JF 
160 END 

100 REIT iBenchjpfpk 3 
110 PRINT "Sir 


loJptHEN 1, 


10O jREM B^rtchnuJp 
HO PRINT "S" 


*EM BpriyMpr k 8 


130 DIM 
140 K=K+lJ0 
150 A==K/2*3+4- 
160 GQpUBf220 


13^ K=K+ljjr 
.140 A=K 

Wso IF JF1000 thenV, 

160 PRINTnE" 

170i^ND ; 

IQJ^’ REM Bencfflfeark 4 
11 W PRINT "S" X. 


130 KMC+JW 
140 A=I^E 
150 Bj#DG(K 

060 j#sin<k 

K<1G 
ijpr PRINT^flj 
#0 END 1 


170 FOR L = 
180 NEXT L 
1 R^TT^KC 1 
20 W PRINw| 


THEN no 


Readers are strongly advised to check details with exhibition 
organisers before making arrangementstffavoid wasted journeys due 
to caiWcbffatiRns, printer's errors, etc. g|§ 


Orlando 

(Mini/Micro Sgjjgth East) Computer ConrePresjce & Exbn. ContajgJP'Electronic Gpttvpntions Inc. Los Angeles. 

17-19 Jan 

Birmingham 

ItalEC) \yhid}s^^puter? Show. Contact: Clapp & PoluSljHR'ope Ltd. 

|7 HLIail 

London 

(Central Hall Westminster) CompdKts in Education Iptin — AcornJL'ontaet: Computer Marketplace Ltd. 

25-27 Jan 


01-9301612. ^ tr JBk '* v ‘ ~ . 


London 

(Wembley Conference Centre) MicroproflBMcvelopmciil Show. Contact: Project Presentations Ltd. 01-241 3621. 

31 Jan-2 Fob 

London 

(Cunard Int) Peripherals Suppliers ExbnajPSntact: Reedffextms. 01-643 8040. 

31 Jan-2 Feb 

London 

(Kensington Town.Hall) Microcomputing Exbn — Apricot & Sirius. Contact: Paradox Group Ltd. 01-241 2354 

; v ■; 7-9 Feb 

London 

(Heathrow Penta) Int Home Computers. Videogames & Software — LET. Contact: Wheatland Journals Ltd. 

(0923) 774 262. • - i. 

13-15 Feb 

London 

(Int Press Centre) Computer Seminar & Exbn. Contact: London.Science Centre. 01-839 4901. 

' 14-15 Feb 

London 

(Barbican Centre) Information Technology & Office Automation Exbn & Conference — INFO. Contact: BED Exhns 

21-24 Fi?b : 


Ltd. 01-647 1001. . 
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Random 

rumours 

Commodore is rumoured 
negotiating with Mark 
Williams Company, Chicago, 
Illinois, to use the latter's 
Unix-like Coherent operating 
system on Commodore's 
Z8000-based, 16-bit micro- 
computernowin 
development. The minimum 
system is expected to i ncl ude 
128k of RAM and a 320k disk 
driveandsellforunder$800. 
An 8088 plug-in card option 
is also expected .. .Commo¬ 
dore isalso rumouredto be 
preparing a portable 
computeremployinga 16 
line by 80 characterliquid 
crystal display and 
wafer-tape drive .. .Texas 
Instruments is rumoured 
working on a 68000 
processorcardwith 
Unix-typeoperating system 
foritsdesktopIBMPC 
compatiblesystem .. .IBM 
is rumouredto be preparing 
an optional Selectric-type 
keyboardforitsPC .. .IBMis 
expectedto make 1.2 million 
PC Junior homecomputers 
this year and is reportedly 
also preparing to introduce 
anenhanced PCJunior 
shortly which itexpectswill 
beevenmorepopularthan 
the unitj recently, i ntroduced. 
Thereare rumoursthatitis 
getting partsquotationsto 
build three million of these 
units over a one year 
period ... Gavilan|Computer, 
which introduced its 
radically new portable 
computer last May (see page 
168), is not expected to sta rt 
shipping until March, ten 
monthsafter its introduction. 
The hang-up seems to be the 
softwa re fo r its i nteg rated 
operating system and 
applicationssoftware which 
utilisesamouse-liketouch 


YANKEE DOODLES 


IBMPCJuniorunderscrutiny. . . personal computers made more 
user-friendly by newVisicorp package. . .unauthorised use of 

computers investigated by FBI . . .Sol Libes reports from Stateside. 


panel .. .Colecois 
rumouredto bepreparinga 
new, high-end system that 
will be upward compatible 
with its Adam system. This 
probably meansthat it will 
useadiskdriveinplaceofits 
'stringyfloppy'.. .Morrow 
Desig ns is expected to 
announce transportable and 
portable machines 
compatible with the IBM 
PC .. .thefirstIBMPCclone 
fromTaiwan isexpected 
shortlyfrom Multitech 
Electronics. Itisalready 
sellinganAppleclone .. . 
North Star is expected to 
introduces multi-user 
system com pati ble with the 
IBM PCthatsupports 12 
users .. .Therearerumours 
thatIBM isto start building 
harddiskdrivesfbrtheXTin 
house...Lotus 
DevelopmentCorpis 
rumoured negotiating to buy 
anasyetunannounced 
Pick-like operating system 
forthePC/XT. ..IBMis 
rumoured working on 
versionsofthePCXT as 
integrated data/voice 
workstationsandPABX 
peripherals .. .IBMis 
expected shortly to start 
production of the PC and XT 
in Australia, adding a third 
planttothetwoalreadyin 
operation in Boca Raton, 
Florida and Greenock, 
Scotland .. .MattelInc, 
makerof the Aquarius home 
computer, is rumoured 
getting ready to fol low inTI's 
footsteps and exitthe home 
computerbusiness.. .Bank 
of America is expected to 
announces'Personal 
Computer Account'for 
owners of home computers 
who wantto conduct bank 
transactions using their 
systemsandthe phone lines. 
Opentheaccountanditwill 
deposit $24tostart it off. Fee 
will be$8a month. 


I* * * ★ * * * *1 

Apple news 

There are also rumours that 
Apple will soon introduce a 
colourversionoftheLisa 
computeraswell as 
windowing and mouse 


capabilitiesforthe II and 
III.. .andlookforAppleto 
unveil a laser printer. It's also 
expected that Apple wi 11 
standardise on the Sony type 
3.5indiskdriveforallfuture 
products. 

AppleComputerand Rana 
Systems Inc have entered 
intoan agreementto provide 
a diskadd-onsysterh forthe 
Applellwhichwill provide 
IBM PC compatibility. The 
add-onwillprovidetwo360k 
drives, an 8088 processor, 
256kofRAMandthe 
MS-DOS operating system 
forjustunder$2000.The 
success of this product is 
uncertain since it costs more 
thantheAppleitself. 

Apple's Elf transportable 
computer(rumoured inthis 
column previously) should 
beannounced bythetime 
youreadthis.Theunitis 
expected to u se a 6500-type 
processorandwillhavea 
highlevelofApplell 
compatibility. Itshould have 
64kof RAM expandableto 
128kwith some expansion 
slotsonthemotherboard.lt 
will usea microfloppy drive 
andsotheoverallunitwill be 
physically much smaller 
than the Apple II. RS232 and 
centronics ports are 
expected to be standard. A 
true battery operated 
portableCMOS version is 
expected soon. 

Many Apple dealers 
reactedtotheintroductionof 
thelBMPCJuniorby 
dropping theselling price of 
the Apple lleto under $1000. 


!★★★★★★★ *1 


A look at 
IBM’s PC 
Junior 

The PC Junior (Benchtested 
next month) isfar from the 
least expensive home 
computersystemonthe 
market. 

Whatithasgoingforitare 
those three magical letters 
onthefront,'IBM'. And just 
asthePC/XThasbecomethe 
defacto standa rd for off ice 


desktop systems, the PC 
Juniorisexpectedto 
introduces standard into the 
home/educational computer 
marketwhereno 
compatibility currently 
exists.Thelackof 
compatibility between 
systems is so badthatthereis 
no compatibility between 
machines made by thesame 
manufacturer (forexample, 
Commodore, Atari, Apple). 
ThusthePCJunior's 
contribution tothe home 
business market may be that 
it will finally bring some level 
of compatibility among 
softwareand peripheral 
products. It certainly offers 
nothing newintheway of 
technology or compatibility. 

Companies whowish to 
compete attheupperend of 
the home computer market 
are expected to provide PC 
Juniorcompatibility.The 
companies who succeed 
here will betheoneswho 
offera lower cost combined 
with some additional value 
over what is offered on the PC 
Junior. Also, thesuccess of 
PCJuniorcloneswill depend 
to a g reat extent on IBM's 
ability to meetthe market 
demand. Oneof the main 
reasons forthe success of the 
PC/XT clones has been IBM's 
inabilityto catchupon 
demand. 

Also, IBM is currently 
limiting distributionto its 
existing marketing channels. 
There is littledoubtthat later 
this year IBM will increase its 
distribution channelsto 
massmarketingchannels.lt 
will be atthis point that 
companiessuchas 
Commodore, Atari and 
Colecowillbegintofeelthe 
competition. 

It is also expected thatthis 
yearwill seethe Japanese 
enteringthehomecomputer 
marketintheUSwith 
machinesdesigned 
specificallyfortheUS 
market. The Japanese have 
previously tried entering the 
US marketwith machines 
that have been very 
successful inthe Japanese 
home market. These 
attempts have not met with 
success. The next wave of 
Japanese homecomputers 
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and that it might beout even 
before Microsoft's windows. 

It's unlikely thatall these 
suppliers will besuccessful 
inthemarket-placeand 
intensecompetition 
between them is expected. 

[★★★★★★★★I 

P-CP/M in 
beta test 

Digital Research of Japan 
has disclosed that it's beta 
testing pre-production home 
computers using the new 
CP/M-in-ROM operating 
system. Reportedly, these 
units use an 1C which 
integratesthe system 
software ROM and processor 
intoonelC,andwillmake 
possiblethesellingof 
CP/M-basedsystemsfor 
under$250. This version of 
CP/M is being referred to by 
DRI as'P-CP/M'. 

Systems using P/CP/Mare 
expected to com pete with 
homecomputers using the 
new Microsoft MSX 
operating system. Several 
Japanese personal 
computermakershave 
alreadyannounced MSX 
based systems. 

j********j 

Radio Shack 
news 

Radio Shack has introduced 
anIBM PCcompatible 
computercalledtheTandy 
2000. It has 128kof RAM, half 
heightdrivesthat store twice 
as much asthe IBM PC, twice 
thecoloursand pixel density, 
and it uses the80186 micro¬ 
processor, running at almost 
twice theclockspeed of the 
IBMPC's8088 (the result is 
aboutfourtimesthe 
processing speed). Selling 
for$2750,itisover20%less 
costly. One of the most 
surprising things isthat on 
theday RadioShack 
announced the unit, it was 
demonstrating itin its 
computercentres. 

TheTandy2000 is 
representative of the newer 
IBM PCclonesthatare 
comingto market, which are 
more powerful and faster 
than the IBM PC and thereby 


create some com pati bility 
problems. Itisexpectedthat 
IB M wi 11 switch to th e 80186 
andan improved colour 
display controllerfor its 
PC/XT to meet com petition. It 
isalsoexpectedthatthe 
80186 will be in short supply 
andsomaycausedelivery 
problemsforvendors using 
itthroughoutthisyear. 

[★★★★★★★★I 

Large LCD 
screen 

Crystalvision, Sunnyvale, 
Ca,isthefirst company to 
announceaflatpanel LCD 
display device capable of 
displaying 25 lines by 80 
characters. Thecompany is 
promising thatinitial 
production quantities will be 
availablethis month at $345 
in 1000 quantity lots. 

Theunitwillhavean8in 
diagonal measurement (1 in 
largerthan the Osborne 
Executive) and store 
permanent images. Thus it 
will not haveto be refreshed 
as dothe current LCD 
displays. Itwill provide a 
pixel density of640x 250 
(IBMPChas640x200)anda 
nearly 90degree viewing 
angle (currently LCD 
displays have a typical 20 
degree viewing angle).The 
unitislessthan linthickand 
is10inx7inoverall. 
Crystalvision also claimsthat 
th e co nt rast rati o is f a r bette r 
thancurrent LCDdisplays. 

This appears to be a 
significantjump over LCD 
devicesshown atthe recent 
Japan Electronics Show by 
Japanese companies, and 
mayputtheUSbackinthe 
runningindisplay 
technology. 

[★★★★★★★★| 

16-bit version 
of 6502 

When Commodore scrapped 
the 16-bit microprocessor it 
had been developing for 
several years infavourof the 
Zilog Z8000, it leftthe market 
wideopenforan upward 
compatible 16-bit version of 


the 6502. And sure enough, a 
company hasseized the 
opportunity. Western Design 
Centre Inc, Mesa, Arizona, 
hasannounceda 16-bit 
microprocessorthatruns 
6502 software, in an 
emulation mode, without 
revision. TheCMOSchip can 
add ress 16M bytes of 
memory compared to the 
6502's 64k. It has an 8-bit 
external busand internal 
16-bit bus. The most amazing 
feature isthat it's pin 
compatible with the 6502. 
Just removethe6502fromits 
socketand replace itwith the 
W65SC816.Thenjustsetthe 
E bit in the status register and 
itperformsjustlikethe6502. 
If the bit isoff,the device 
becomes a 16-bit device. 

[★★★★★★★★| 

New 

computer 
crime laws 

ThestateofWisconsinis 
working on a lawthat will 
make unauthorised 
destruction oralteration of 
computer records a felony, 
with a fine of u pto $10,000 
and lOyearsin prison. 

Fu rther, it outl aws com puter 
programsthat search 
through local telephone 
exchangesforcomputer 
dial-uptones,and bulletin 
board systems which include 
information on howto break 
intocomputersystems. 
About 20 other states al ready 
have laws on their books 
aimed atcriminalswho break 
into systemsfor financial 
gain, or who damage 
computerrecords. 


Victor 

problems 

Chuck Peddle, founder and 
president ofVictor 
Technologies, has been 
'relieved'oftheoperation of 
thecompany and assigned to 
product development. 
Chuck,forthose who might 
not know, wasthe designer 
of the 6502 microprocessor 


and Commodore PET, the 
f i rst i nteg rated pe rso n a I 
computer. 

VT, founded only two 
years ago, now owes about 
$50 million and has laid off 
abouthalfofits2000 
employees. 

[★★★★★★★★I 

FBI traps 
computer 
intruders 

The Federal Bureau of 
Investigation has begun 
investigating unauthorised 
useofcomputersusinga 
'trap and trace'technique. 
The FBI recently revealed 
that it had detected 
unauthorised use of the GTE 
Telenet system by trapping 
callsto a certain number and 
tracingtheirorigin. 
Correlatingthis information 
withthetimeofthe 
unauthorised entry into the 
system, it became the basis 
forthesearching of homes 
around the country for other 
evidenceofthecomputer 
break-in. 

!★★★★★★★★! 

Random news 
bits 

Apple hasfinally released the 
h a rdwa re/softwa re packag e 
toallowits Lisacomputerto 
access IBM, Digital 
Equipmentandother 
computers. Thisfulfils a 
rumourwhich previously 
appeared here... Tandy has 
finally begun shipping CP/M 
for its Model IV computer, 
ninemonths after it was first 
announced.. .Panasonic, 
Sanyo, IT&Tand Sperry have 
finally decided thatthey too 
haveto jump intothealready 
crowded IBM PC compatible 
computer market (good 
luck!)... Digital Research has 
replaced Microsofton a 
projecttodevelopaUnix 
operating systemforlntel's 
80286microcomputer... 
Apple is nowoffering a 30% 
discounttoschools. IBM 
generally offers 20%off to 
schools. nm 
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BUSINESS SYSTEMS 

For the first time a British manufacturer 
offers a computer system which c 
upgraded, will communicate to 
frames, will network, offers optional high It 
resolution colour graphics, includes a ^ 
ill interfaces, 12 months on-site * 
, a 12" detachable monito 
al QWERTY keyboard ant 



6mBYTE WINCHESTER 


ZITAr 


J PORTABLE, Winchester computer, 
comes the 128K RAM, Z80 Processors 1 
Computer, PRESTEL graphics and in- 
( tegral software. Foreign? Nc . 



£ 2 , 695 * ■ Centronics I/D 

IviTH 5 
SmBYTE WINCHESTER 




THE HIGH SPECIFICATION 

MATRIX PRINTER 

WHICH SELLS 
MOO ITSELF 

L I 33 + VAT TRACTOR & FRICTION 
BfcMODlLB + PRINTER 
+ DISC DRIVE + CABLES 
£820 + VAT (subject to availability) 


THE UNBEATABLE DAISYWHEEL t 
WORDPROCESSING 

SMITH CORONA TPI 


£ 299 - 


BBC Model B + Smith Corona TPI 
+ Dual ImBYTE disk drive + Cables 
£1,299 + VAT (Subject to availability) 


Detach and send to: 

SPELTHORNE MICROSY-j 
STEMS LTD. 

2 KINGSTON ROAD 1 

STAINES, MIDDX. 1 

1 

ORDER □ ! 

Signature. 1 

QUOTATION □ 1 

HARDWARE:- 

Qty 

SOFTWARE:- 

Qty 1 

.1 

.1 

.1 

.... 1 

.1 i 

PRINTER 

Qty ^ 

s 

|o 

OTHER 

Qty |§ 


SOFTWARE 

SMCC has the largest 
selection of software in 
Middlesex for 

BBC 

SPECTRUM 

SORD-M5 

ORIC 

DRAGON 

VIC20 

CBM64 

ELECTRON 

All major titles in stock 

GAMES 

EDUCATIONAL 

BUSINESS 

IN 

STAINES -. 


2 KINGSTON ROAD ■ 


115 %' 


OFF 1/84-2/84 applies to 
personal callers, o 


Telephone 

Std.No. 

Please contact me 
Mail full particulars 


SMCC clubs. a 

ANY SOFTWARE PURCH- ' 
ASE IN JANUARY & FEBRU- | 
ARY OVER £15-ON PRE- c 
SENTATION OF THIS SMCC c 
COUPON — CWO & CASH \ 
ONLY. i 

SMCCSMCCSMCCSMCCSMCCSMCl 
SMCC FRANCHISED DEALERS RE¬ 
QUIRED IN ALL AREAS —WRITE TO:- 
Mr. K. Walker, Spelthorne Micro¬ 
systems Ltd., 2 Kingston Road, 


to 30 days for delivery. 



MODEM 

I onepacka§e! 

* CAB 

* If -built *** other 

airec lQiy 

graphics digitize* 

^cmuwtrfsed Drawing Board” for BBC ‘B’ 

Our latest issue featuring: 

I * 40 + GRAPHICS COMMANDS A \J I )■ 

I ik AUTO SHAPES. COLOUR FILL 
* * SAVE SCREEN. PRINT SCREEN 

* UNIQUE -WORK SHEET' DESIGN AID 

* TOP SOFTWARE IN CASSETTE 

SSSKSKSKBSS^ 

READY TO USE FOB ONLY £89.95 EXU 





k a k _ 


° n *lS 9 




Please Rush Me. . . . 

C ) WS 3000 MODEMS @ £116.00 “I 
( ) DIGITIZERS (BBC B) @ £36.00 [> DELIVERY, VAT 

C ) LIGHT PENS (BBC B) @ *15.60 J 

)ebit my Access/Barclaycard No:. 

/FOR TOTAL OF & . 


miitfKLES 


MINOR MIRACLES DEPT PCW. 1 
PO BOX 48 
IPSWICH IP4 2AB 

TEL: 0473-50304 (SALES ) 0449-721888 (TECH.) 
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Tandata Marketing Limited, 

Albert Road North, Malvern, Worcs. WR14 2TL 


Tafldala 

SMART MODEMS 

Auto dial, direct 
connect, with 8 
telephone & 8 ID store 
on modem, 1200/75bps 
or full multirate (1200/ 
75, 75/1200, 300/300 
full duplex 1200/1200 
half duplex). Many 
advanced features. 
From £99. 

Also special terminal, 
Prestel and down- 
oader software for 
BBC- APPLE- 
COMMODORES with 
more following 


\ 


Map 80 Systems Ltd 


AVAILABLE 
NOW 


Price £230 B&T 


CPU MAP 80 CPU card 
Memory mapped 
64 K RAM 

2 fully programable serial 
channels (RS232) . 

Keyboard port 
16 parallel I/O lines 
CTC & SIO. Full interrupt control 
MPI Multi Purpose Interface 

Will control a mixture of 87573" drives 
On board SAS I/Winchester interface 
Programable RS232 interface 
Programable RS422/PN1360 high 
speed multi drop serial interface 
On board CTC and SIO 
Price B&T 

Complete MPI £185 

FDC & SASI only £145 

VFC Video Floppy Controller 
80 col by 25 line display 
On board floppy disk controller 
Keyboard port 
Video switch 
Price 

VFC Complete 
Video only 
FDC only 

MAP 

RAM 256K RAM card 


£175 


B&T 

£214 

£110 

£115 


64K version £105 £150 

256K version £225 £285 

Half height TEAC disk drive systems available from E299 
CP/M 2.2 operating system £110. CP/M 3 now available £257 
All prices exclude P&P (£1.50) & VAT 
Dealer & OEM enquiries welcome 

M.A.P. 80 Systems Ltd., No. 1 Windsor St., Chertsey, Surrey 
Tel: 09328 64663 
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a re expected to be based on 
standard operating systems 
offered by Microsoft and 
Digital Research. The MSX 
system from Microsoft has 
been adopted by several 
Japanese manufacturers. 
Some of the systems are 
already on sale in Japan and 
are expected to be 
introduced in this country 
shortly. CP/M, the popular 
diskoperatingsystemfrom 
Digital Research, iscurrently 
being moved into hardware 
bythe Japanese: asingle 
chip is being developed 
which includesthesoftware 
and processor. These 
CP/M-based systems are 
expected to be very low in 
costand offered by several 
manufacturers. 

Thehomecomputer 
marketissomething brand 
newforlBM.lt realises the 
consumerelectronics 
business istreacherous and 
isapproachingthe 
marketing of the PC Junior 
very cautiously—especially 
after looking at what has 
happenedtocompanies 
such atTexas Instruments, 
Atari and Mattel. This caution 
is evidenced bylBM initially 
limiting the distribution of 
thePCJuniorto its traditional 
distribution channels. This 
meansthatforthe near 
future, until IBM sees what 
the market response isto the 
unit, itwill limit its 
distributionto about 1000 
traditional computerstores, 
and its own computer stores. 
By contrast, companiessuch 
asCommodoreand Atari, 
whoareselling primarily 
through mass 
merchandisersand 
electronicspeciality chains, 
have well over 10,000 outlets 
each selling their products. 

Asecondthingthat 
indicates IBM's cautious 
approach to the PC Junior is 
thatithascontractedoutthe 
entire production of the unit. 
The PC Junior is being 
manufactured by Teledyne 
initsplantinLewisburg, 
Tennessee; if IBMfindsthat 
sales ofthePCJuniorarenot 
upto expectation it can easily 
pa re back its com m itment, 
by shifting the 
manufacturing burdento 
anotherparty. 

IBM will mountthe most 
expensiveand aggressive 
promotional effort everfor 


thePCJunior. Itwill probably 
spend well over$100 million 
on space and TV advertising 
in'84, which is as much as all 
thecompetitionput 
together. 

Thediskversion of the PC 
Juniorwillrunessentiallythe 
samediskoperating system 
as the PC/XT and hence will 
run many ofthe programs 
designedforthe PC/XT: 
programssuchas 
EasyWriterand Multiplan 
will runon the PC Junior. 
However, programs such as 
Lotus 1-2-3, which makes 
special callsto the IBM PC 
ROM and needs more than 
128k of RAM, will notrun on 
thePCJunior. It's likely that 
Lotus will bring outa special 
PCJuniorversionofLotus. 

IBM has taken special care 
in designing thePCJuniorto 
minimise any erosion on the 
sales ofthe PC. Thus, the PC 
Juniorisnot easily 
expandableand lacksthe 
keyboard of an office 
machine. Further, because of 
the way the machine is 
designed, suppliers of 
peripheral productssuch as 
keyboards, memory and I/O 
functions cannot easily or 
economically upgrade the 
productthe way they can 
u pgrade the PC a nd XT. 


Androbot off 
to rocky start 

Nolan Bushnell,founderof 
Atari, nottoo long ago 
founded Androbotto design 
andmarketl ow cost ro bots 
for home and educational 
use. Early lastyear it 
introduced itsfirstunitcalled 
'Topo'for$495. 

Androbot reportsthat sales 
ofthe unit havesofar been 
very disappointing. Of the 
650 made only 125 have been 
sold and thecompany has 
racked up a $3 million loss on 
sales of under$47,000. 

Topoisathreefoothigh 
plastic robot that looks like a 
snowmanon wheels. It's 
controlled by an Apple II with 
programs written in either 
Basicor Logoto move it 
aroundtheroom.Atalking 


version was promised but 
hasyetto be delivered. 

Androbot is promising 
seven newproductsthisyear 
which will include versions 
ofTopo with sensors, voice, 
andtheabilityto be 
controlled by other 
computerssuch asthe IBM 
PCand Atari. ABOB (Brains 
OnBoard)unitisalso 
promised. 

)********] 

Osborne news 

Osborne Computer is still 
operating underChapter 11 
bankruptcy protection and 
lookingfora possible 
purchaserofthecompany,to 
providethefundsforitto 
continue in operation and 
introduce its IBM PC 
compatible version ofthe 
Executive, plus a new 
portablecomputer. Working 
prototypesofbothunitsare 
reported to exist. Osborne is 
reported to have a 
substantial quantity of 
Osborne land Executive 
models in inventory in both 
assembled and partsforms. 

Ifthecompanyisforcedto 
liquidate, Robert Jaunich, 
president of Osborne 
Computer, has stated that 
unsecuredcreditorswill,at 
best, g et 10 to 15 cents fo r 
each dollar owed. In the 
meantime, lawsuits have 
beenfiled against Adam 
Osborne,founderand 
Robert Jaunich, president, 
charging misrepresentation 
offinancial status when 
selling securities. 

IBM drops 
Josephson 
device project 

IBMhashaltedall 
developmentworkon 
Josephsontechnology and 
closed its pilot production 
plant. IBM had hoped to use 
Josephson devices in its next 
generationofhigh 
performance mainframe 
computers. These 


superconducting devices 
promised operating speeds 
50timesfasterthan current 
systems. 

The 20-year-old project 
has cost IBM an estimated 
$100 million and had gotto 
thepointwherelBM had built 
prototype cache and RAM 
memory systems using the 
devices. The decision to cut 
back was reportedly based 
on the rapid advances in 
conventional silicon 
technologyandthe 
problemsrelatedto 
producing reliable 
Josephson devices. 

War of the 
windows 

Visicorpdemoed itsVisi On 
wi ndow-type front end 
software packageforthe IBM 
PCinNovember1982atthe 
Comdexshowin Las Vegas, 
promising delivery in June 
1983.Thepackageis 
designedto make personal 
computers more 
'user-friendly' and employs a 
mouse, ratherthana 
key boa rd, f o r system 
control.These packages 
allowusersto work with 
morethanoneapplication 
software package at the 
sametime.Tosomedegreeit 
provides thefeatures ofthe 
Apple Lisa andXeroxStar. 

However, the taskof 
movingfromademo 
packageto actual saleable 
software proved a more 
formidable undertaking than 
originally envisioned. The 
resultwasthat initial 
shipmentstodealersdidnot 
begin until November'83, a 
year later. VisiCorp reckons it 
tookthreeyearsto develop 
the package with an 
investment of$12 million. 

In the interim. Quarterdeck 
Software i ntroduced its 
DesQwindowing package 
forthe IBM PC. Microsoft is 
expectedtoshipa new 
version of MS-DOS with 
window capability, by this 
summer, if not sooner. And 
Digital Research has 
disclosed that it's also 
worki ng o n wi ndowsfor its 
CP/M-86operating system 
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COMMUNICATIONS 


PCW welcomes correspondence from its readers but we must warn 
that it tends to be one way! Please be as brief as possible and add 'not 
for publication' if your letter is to be kept private. Please note that we 
are unableto give advice aboutthe purchase of computers or other 
hardware/software—these questions must be addressed to 
Peter Bright (see 'Computer Answers' page). Address letters to 
'Communications, 'Personal Computer World, 

62 Oxford Street, London W1A2HG. 



Personal 

opinion 

I am not writing to criticise 
your magazine in particular, 
as I feel the points made 
below are equally applicable 
to the rest of the magazines 
on sale at the moment. They 
are all personal opinions: I 
am in no way connected 
with any of the 
manufacturers of the 
machines mentioned, and I 
do not have a computer of 
my own. 

Would it be too much to 
ask why magazines 
constantly praise the BBC 
Micro? 

At Lord Wandsworth 
College we have three BBC 
Micros available for general 
use, and one RML 380Z. In 
the first six weeks of term 
we had five faults on the 
BBC systems, while the RML 
has let us down once, and 
then only a minor fault in 
the five years we have had 
it. The BBC's software can 
be crashed easily and the 
systems behave 
inconsistently, to say the 
least. The 380Z, while it can 
still be crashed (though not 
as easily), has none of the 
major defects of the BBC 
and is, in my opinion, a 
better and more 'usable' 
machine for schools. 

Why do magazines test 
and compare systems on a 
. common basis, when so 
many are intended for 
different tasks, or when the 
overall judgement is a 
matter of opinion? One 
good example of this is the 
Lynx, about which 
magazines have expressed 
'stern 

reservations'. This machine 
is far superior to the BBC. 


Am I the only person who 
thinks like this? Do I need 
my head examined, or is 
there perhaps some 
connection between various 
magazines and some 
computer companies? 

Perhaps we could have 
some reviews that take into 
account more than one 
point of view, before too 
many people are misled by 
one-sided summaries of 
systems. 

N Whitfield, Long Sutton, nr 
Basingstoke, Hants. 

(We're not especially pro the 
BBC, though of course it 
does have many users. We 
try to provide something for 
everyone in PCW. I'll 
welcome the day when a 
wider range of machines is 
taken on board by schools 
-Ed) 

* n 1 

Sexist 

I refer to Jon Vogler's article 
on computerising your 
business which appeared in 
the November issue of PCW. 

He mentions the small 
businessman or woman and 
notes that he will refer to 
them both as 'he' simply for 
convenience. I am assuming 
that many of your 
contributors who also refer 
to 'he' and make no mention 
of women at all are simply 
using the so-called 'generic 
he' as well. It is somewhat 
surprising, given this use of 
generic terms, that no-one 
has yet decided to use the 
generic 'she' instead. 

Admittedly many 
computer users are men, 
but even today it is not 
solely their domain. 
Furthermore, if it is 
desirable to encourage 


members of both sexes to 
utilise these technological 
marvels, as would seem to 
be the case, perhaps a 
positive effort to associate 
women with computers as 
users would be more 
effective than 
photographing them 
(computers) with Miss 
World? 

Sheldon R Reback, 

Edgware, Middx. 

(We could try it, but I think I 
prefer the non-sexist 'user' 
— Ed (she)) 

—— 

DIY 

One hears so often these 
days of poor service and 
dilatory and unhelpful 
correspondence, that it 
might make a refreshing 
change to report a bouquet 
rather than a brickbat. 

Some 18 months ago I 
bought a Smith-Corona 
cheap, daisywheel printer, 
with which I was delighted 
until it recently developed a 
fault — it kept stopping in 
mid-sentence. 

I wrote to the suppliers, 
Discom of Evesham, 
explaining my problem and 
asked whether this might be 
a 'known fault' that I could 
cure myself, maybe with 
some spare part, or whether 
I would have to send the 
machine halfway across the 
country for repair. 

To my astonishment (and 
I mean that), I received a 
lengthy letter by return of 
post suggesting no fewer 
than six things which I could 
do myself, but saying that 
only failing all of these 
would I have to return the 
unit to them for repair. 

So often it takes two to 
three weeks before one gets 


an unhelpful, brief reply 
saying 'send the thing to us'. 
It is unusually pleasant to 
deal with a supplier who 
tries to be so helpful, so 
promptly: a public bouquet 
seems to be appropriate. 
Jeffery English, FCA, 
Brockenhurst, Hants. 

(But did the suggestions 
work I? — Ed) 

fc ■ ■ ■ ■ 

Inefficient 

Hasn't Gauden Galea heard 
of the system variable 
BORDCR to change the 
attributes in the lower part 
of the Spectrum screen? 
Also, has he or she not 
heard of the instruction 
"PRINT #0" which prints in 
the lower-part of the 
Spectrum screen? 

Using these two facts, the 
program in your December 
issue 'Spectrum Screen 
Extension' could have been 
written in two or three lines 
— rather more efficiently 
than the published version. 
Ian Davies, Edgbaston, 
Birmingham 

(Whoops! — Surya) 

g • • w ~3 

DAI lives on 

Thanks for mentioning the 
DAI personal computer on 
page 238 of your December 
issue. However, you say it's 
no longer available. It is! 

Anyone interested should 
contact Data Applications, 
16b Dyer St, Cirencester, or 
myself. 

D Atherton, 16 Douglas St, 
Atherton, Manchester 
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A former IBM (UK) 
employee has apparently 
become a Sirius dealer. 
Certainly a battle royal is 
under way between the two 
companies. The experience 
of Jeremy Ensor, a London 
dealer who stocks both the 
IBM PC and the ACT Sirius, 
is that the former is 
outselling the latter by ten to 
one. John Leftwich at ACT 
says the country-wide 
figures tell a different story: 
his industry sources have 
the Sirius outselling the PC 
by three to two. John points 
to a new weapon now in 
action in the microcomputer 
sales combat zone — 
corporate image 
enhancement. 

With the number of 
manufacturers going down 
the tubes threatening to 
block the plumbing, it 
begins to make sense to 
stress company stability. 
John mentioned Olivetti as 
one company using these 
tactics at the moment. 

A more sinister (and des¬ 
perate) approach is the one 
some dealers of both PCs 
and Apricots are reported to 
have received recently in an 
invitation to lunch with IBM 
officials — we hear the after 
dinner conversation centred 
on 'how to combat the 
Apricot'. 

Jeremy Ensor finds the 
whole idea ludicrous. As a 
dealer in both machines he 
is a prime candidate for 
such an invitation, but 
no-one has invited him to 
this hypothetical hoe-down. 
'It doesn't sound like 
anything IBM would either 


do or need to do. The two 
machines are in different 
markets: we sell IBMs to 
large companies, whereas 
Apricot buyers are in a 
lower price bracket. We 
haven't found a conflict 
between the two.' Once 
again ACT agrees to differ. 
John Leftwich reckons IBM 
has now selected ACT as its 
major competitor in the UK 
PC market. Spectators may 
be in for a fine firework 
show as the fighting 
escalates .. . 

Talking of wars, Mel 
Croucher of Automata UK 
has strong views on the 
subject of killing, bombing, 
shooting and conquering 
games. None of the games 
produced by his company 
encourages youngsters to 
use 'the greatest innovation 
of our age which is to teach 
kids that killing is OK'. 

Cynics will sneer and 
point to the fact that the 
company's retail outlet does 
stock other people's games 
nasties, but Mel points out 
that Automata is a 
democratic business, and 
the shop is at liberty to 
exercise free will! He is 
personally committed to 
keeping murderous 
simulation out of 
Automata's own software 
catalogue . .. 

Atari on the other hand, 
not content with turning 
young persons' living 
rooms into battle zones, is 
going to teach the US army 
how to fight. TRADOC, the 
US Army Training and 
Doctrine Command recently 
completed a study of arcade 


games technology. As a 
result, Atari has won a 
contract to modify its 
bestselling 'Battle Zone' 
game and create a scenario 
in which the controls and 
weapons of the M2 infantry 
vehicle are simulated. Mel 
Croucher, speaking for 
himself and not for 
Automata, said this was 
about par for the course, 
since it suggested that the 
mentality of people who 
made war was on the same 
level as that of the kids who 
buy violent arcade 
games . .. 

Now it can be told! 
Technology Minister 
Kenneth Baker was so 
excited about a personal gift 
of BBC computers (instead 
of a more traditional silver 
casket) to the Indian 
president by HM the Queen 
that he announced it two 
days before Queen Elizabeth 
handed overthe goods. 

Following Baker's 
disclosure of the gift at 
9.30am on the Monday of 
the Commonwealth 
Communications 
Conference, a wall of silence 
was thrown up in record 
time both around the Palace 
and around Acorn. The 
silence persisted until HM 
handed overthe loot two 
days later. The Acorn 
announcement, when it 
finally came, coincided with 
a story in the Financial 
Times that 200 Acorn BBC 
computers had been 
ordered by an Indian 
state-owned electronics 
corporation... 

The Bible is providing 


more quotes for some 
computerised clergymen 
who use a free 'sermon 
generator' program 
provided by a firm called — 
wait for it— Kingdom 
Software. 

It turns the testaments 
into a huge database which 
can be interrogated for any 
hit-word required. More 
than 30 UK clergymen are 
now equipped with this 
program, so listen out for a 
significant increase of 
learned references from 
your Vicar next Sunday . . . 

If you want a new 
computer but can't afford 
one, try buying a 
second-hand car from Ford 
dealer Bygraves of 
Biggleswade. For only 
£4395 you can have a 
Cortina 200 GL automatic (X 
registration model) and 
become the proud owner of 
a free Acorn Electron. 
Underseal and alloy keycaps 
are extra .. . 

Just when you thought it 
was safe to go back to the 
terminal ... Verbatim, 
purveyors of quality disks to 
the gentry has been looking 
at the problems of hard 
done by wordprocessor 
operators. 68 per cent of the 
operators interviewed 
complained of eye and back 
strain which they put down 
to poor lighting and bad 
posture. Ever eager to help. 
Verbatim has hired Ms 
Denise Austin, who 
specialises in 'employee 
fitness, stress management 
and aerobics' (oh no, not 
again) to come up with an 
answer. Ms Austin's 
solution is a series of 
exercises called 'tone up at 
the terminal': now you can 
type and keep fit at the same 
time. You are more likely to 
strain yourself doing the 
exercises than just sitting 
and typing, so I think I'll give 
this one a miss ... 
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Frank Dutton's article 'Plane 
Thinking' (December PCW, 


To find the screen 
coordinates [Xs Ys 0 1] the 
last element must be 
reduced to unity. 


1 (-z/z v ) 

The missing part of the 
'Omniopoly' program 
(January '84) will be printed 
next month. 
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4 For everv 
business problem 
weVegota 
digital solution 



Apricot leasing available from £10.00 per week 



ORB leasing available from £25.00 per week 


From the smallest to the largest application our 
knowledgeable staff will provide the most efficient 
and cost-effective solution from our comprehensive 
range of sue computers, fifty makes of printer and 
several hundred software packages. 

Our leasing schemes save the burden of 
capital cost and our new interest-free credit plan 
offers even greater savings. 

Call us today for advice - or send for our 
price list. You will find the service you expect from a 
leading computer company. 

Digital Solutions Limited 

The Coach House, The Broadway, St Ives 
Cambs PE17 4BX - 

Telephone Huntingdon (0480) 300728 



dogiat! solutions □ on 













You can tell 
by the companies 
we keep... 
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We are very pleased that we have been chosen by three of the best companies to bring you their 
personal computer products. They think we are pretty good — why not come and see for yourself? 




IBM Authorised Dealer 


218 & 220/226 Bishopsgate, London EC2M 4JS. Tel. 01-377 1200 







